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Mercedes-Benz unveils a new kind of 
performance automobile: 


the 300SD Turbodiesel Sedan 


Its turbocharged engine boosts power and torque and transforms Diesel performance, 
yet fuel appetite is actually cut. And this advance is matched by the car itself— 
the most capable, most sumptuous Diesel in Mercedes-Benz history. 
The 300SD Turbodiesel Sedan: the boldest forward stride since Mercedes-Benz 
built the world’s first production Diesel automobile 42 years ago. 


oving with the smooth ease and 

M eager response you might 
expect only from a gasoline engine, 
the new Mercedes-Benz 300SD 
Turbodiesel Sedan responds vividly 
to your throttle foot even at low 
speeds...even in highway passing 
even on long uphill climbs. 

Meanwhile, the Turbodiesel 
retains that workhorse efficiency 
you can only expect from a Diesel — 
sipping the cheapest automotive 
fuel sold in America, devoid of 
spark plugs and carburetors and 


points, all but immune to conven- 
tional tune-ups. 

In a single technical master- 
stroke, the most desirable traits of a 
gasoline and a Diesel engine hav 
been blended into one. An advance 
significant enough to make this not 
just a new kind of Diesel but a 
unique new kind of car. 


Five supercharged cylinders 
That masterstroke is turbocharging 
of the 300 SD's five-cylinder engine 

Named after the turbine princi- 


ple it follows, a turbocharger har- 
nesses the engine's own exhaust 
gases to radically increase the sup- 
ply of air fed into the cylinders- 
literally sepercharging them with air 
for more volatile combustion. 

Turbochargers have appeared on 
many types of engines, but never un- 
til now on the engine of a Diesel au- 
tomobile. The effect is amazing 
Maximum power is boosted by 43 
percent, for example, and maxi- 
mum torque by 46 percent 

And the driving experience 


makes even those numbers pale. 
That old Diesel stigma of feeble 
torque and leisurely pickup has 
vanished in a burst of turbocharged 
energy. This is one Diesel that can 
break away from stoplights and 
tollbooths with the traffic, not 
behind it. That extra thrust you need 
‘on freeway entrance ramps can 
be found. You can sustain a normal 
driving pace on the Interstates, 
hour after hour. 

Mercedes-Benz test data show 
that although 400 pounds heavier 
than its lively 300 D Sedan stable- 
mate, the Turbodiesel can zip from 
zero to 55 mph in 2.6 seconds /ess 
time — placing it among the quickest 
Diesel cars in history. 

No minor feat for an engine of 
only three liters or 183.0 cubic 
inches in capacity; yet no great sur- 
prise for an engine so efficient that it 
produces .601 horsepower per cubic 
inch of displacement- the best ratio 
of power to engine size of any 
Diesel passenger car power plant 
in the world. 


Fuel appetite down 
Startling as it may seem, this extra 
performance helped reduce the 
Turbodiesel engine's normal appe- 
tite for fuel. 

Turbocharging so handily solved 
the Diesel need for power that it 
freed the engineers to specify a 
more economical rear-axle ratio— in 
effect, gearing the car to go further 
lon the power produced by a given 
gallon of fuel. 

Consider the Turbodiesel’s per- 
‘formance. Then consider that EPA 


Amazing turbocharger device weighs 
only 17 pounds but boosts horsepower by 
43 percent. 


Each piston in the 5-cylinder Turbodiesel 
engine is cooled by a fine spray of oil 
injected from below. 


estimates show 29 mpg in highway 
driving and 24 mpg in the city: Natu- 
rally, your mileage will depend on 
the condition and equipment of 
your car and on where and how 
you drive. 


Record-breaking reliability 
This breakthrough has hardly been 
rushed to the market. Mercedes- 
Benz placed the 300SD Turbodiesel 
engine in production only after 5 
years of testing —and only after plac- 
ing it in the reliability record books. 

Fitted with a modified version of 
this engine, a C-111-3 research car 
went out on April 30, 1978 and set 
nine world records — including one 
stint of 2,345 miles in twelve hours 
at an average speed of 195.39 mph. 
For the entire record run, the engi- 
neers report a fuel mileage figure of 
14.7 mpg. 

Acar apart 
The Diesel turbocharging trail 
blazed by Mercedes-Benz with the 
Turbodiesel may some day be fol- 
lowed by others. But no Diesel en- 
gine will ever share the privilege of 
propelling a comparable car. It is 
the unique combination of that en- 
gine and this automobile that truly 
sets the Turbodiesel apart. 

As befits the most elegant Diesel 
Mercedes-Benz has ever built, the 
Turbodiesel sits on the longest 
wheelbase of any Diesel car pro- 
duced by the company in modern 
times. Yetits turning circle is a tight 
38 feet and its crisp handling lets 
you nip through traffic. 


Fastidious engineering is every- 
where. You glide along on a suspen- 
sion that is neither spongy nor harsh, 
but designed to provide both ride 
comfortand roadholding. The key is 
the independent suspension of all 
four wheels, allowing each wheel to 
individually react to the road surface. 

Each shock absorber is gas pres- 
surized to help cushion even minor 
ripples. The automatic transmission 
provides not three but four speeds, 
and the option of shifting for your- 
self if you prefer. From a mono- 
coque body shell to 11-inch disc 
brakes at all four wheels, nothing 
from the vast store of Mercedes- 
Benz technical expertise has been 
held back. 


This turbocharged five-cylinder Mercedes-Benz 
Diesel research car just shattered nine world 
Speed records — including one lap at an aver- 
age speed of 203.37 mph. 

Inside, you and your passengers 
are a coddled group: surrounded by 
thick padding, velour carpet under- 
foot, cradled in spacious seats front 
and rear. Bi-level climate control, 
electric windows, automatic cruise 
control, central vacuum locking 
system and AM/FM stereo radio are 
all built in. 

Also built into your 300SD Turbo- 
diesel: 120 safety features, perhaps 
the most attractive fact of them all. 


Summing it up 

In 1886, the gasoline-powered auto- 
mobile was pioneered by the two 
men who founded Mercedes-Benz. 
In 1936 came the world’s first pro- 
duction Diesel passenger car, again 
from Mercedes-Benz. And now in 
1978 begins the era of the turbo- 
charged Diesel passen- 
ger car. 

And once again, the in- 
novator is Mercedes-Benz. 


(©1978 Mercedes-Benz of North America, Inc., One Mercedes Drive, Montvale, NJ. 07645 
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At Allstate, the agent can only sell the 
insurance of the company he represents. 

At State Farm, the agent has the same 
limitation. 

But The Insurance Store agent is dif- 
ferent—he's not working for any one 
insurance company. 

Instead, as an independent agent, 
he represents many leading 
companies — including Continental 
Insurance. 

So he can help you shop for 
the specific company that offers 
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you the best coverage. And the best serv- 
ice.At a reasonable price. 

Maybe that’s why so many people 
across the country do business at The 
Insurance Store 

To find the nearest Store, check the 
Yellow Pages for an agent listed under 
Continental Insurance. 

Because he works for you.He's 
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Insulation and moisture 
problems 


“The Truth about Foam-in-Place Insula- 
tion” [Sept.] leaves me confused. You 
state: “Moisture condensation and re- 
sulting paint peeling should not be more 
of a problem with U-F foam than it is 
with other types of insulation.” Yet you 
don't explain why there are so many 
complaints of paint peeling after foam 
installations. 

Blanche Sylvester, Seattle, Wash. 


Our statement is misleading. By weight, 
most U-F foams are 3/10 water, and 
they cure by evaporation. That moisture 
usually gets out of the wall cavity with- 
out causing problems, but if the instal- 
lation is made during weather cold 
enough to condense the water vapor on 
the back of sheathing or siding, you 
can have a blistering problem the next 
time the sun warms that wall and draws 
the water through. It's really another 
problem you can trace back to improper 
installation, but we shouldn't have said 
that a wet mix was as free from poten- 
tial moisture problems as dry insula- 
tions—fiberglass or foam boards, for 
instance. 


vw 


Re: the 
Smokey—" 


sel defender 

item in September's “Say, 
titled “Cruise Control on 
VW Diesel.” Where does Smokey get 
off saying, “But that thing is ridicu- 
lous”? Has he ever driven a well- 
tuned, broken-in (it takes at least 
15,000 miles) VW diesel? 

Is it reasonable to consider a car 
ridiculous that will, over a period of 
six months and 20,000 miles, operate 
for a total cost of $0.1039 per mile? 
This includes all operating costs, insur- 
ance, and a 40-percent annual depre- 
ciation factor. 

And who has given him the power to 
speak for all automobile owners? | 
would be the last to say that the VW 
diesel is for everyone—but neither are 
the supercharged mechanical monsters 
that set the speed and acceleration 
records. Such cars are certainly not my 


| consider publication of this state- 
ment by Smokey Yunick to be irrespon- 
sible on the part of Popular Science, a 
magazine to which | have subscribed 
for over 30 years, but for which | have 
lost a lot of respect. 

Finally, to Mr. Carbaugh [writer of 
the letter to Smokey]: | hope that you 
do not take the statements of people 
like Smokey Yunick too seriously. | am 
sure that your choice of a VW diesel 
was well considered and appropriate 
for your use, and that it will serve you 
at a minimum cost with a lot of pleas- 
ure for a long time. 

John Walters, Newark, N.Y. 


Letters bring letters 


Concerning Leon Gould's letter about a 
wind-assisted heat pump [" Readers 
Talk Back,” Aug.]: The windmill is 
producing mechanical energy, a high 
grade of energy. To transform it direct- 
ly into low-grade heat energy would be 
wasteful. An alternative would be to 
directly couple the windmill to a heat 
pump, thereby delivering double (or 
more) the quantity of heat, as com- 
pared to simple frictional (or electrical) 
heating. It seems to me that this would 
be the most efficient way to heat your 
home with windpower. | would look for 
some other cheaper source of low- 
grade heat, such as solar or ground- 
water, to improve the coefficient of per- 
formance of the heat pump at low tem- 
peratures. 

lf we are going to take the high- 
grade mechanical energy produced by 
the windmill and convert it directly 
into low-grade heat, then we might as 
well take electricity from the mains 
and do the same. Isn't avoiding that 
what heat pumps are all about? Taking 
high-grade energy and using it to move 
ambient energy to where we want it, 
giving us a greater quantity of low- 
grade heat? 


Fritz Handel 
Iskut Lake, B.C., Canada 


Too hot for safety 
The concentrating solar water heater 
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Angelo scores 
on a shoestring with his 


wood-waste 
converter 


An Arkansas coop maker 
turns a polluting liability 
into an energy asset 


By DAN RUBY 


The A & P Coop Co, of Jonesboro, 
Ark., had a problem. In 1973, after 
repeated complaints of severe air 
pollution from the chicken-coop 
factory, the Arkansas Department 
of Pollution Control and Ecology 
ordered the company to shut down 
its teepee incinerator or pay a 
$10,000-a-day fine. 

Finding another way to dispose 
of the 40 tons of sawdust, bark, 
chips, and other wood wastes the 
plant produced daily “was a con- 
cern that rattled papers all the way 
from the accountant, who warned 
of bankruptcy, to the foreman, who 
saw his children and paycheck 
in jeopardy,” recalls 28-year-old 
Frank Angelo Jr., the owner’s son. 

But young Angelo had been pon- 
dering the problem for some time. 
When the order to shut down came, 
he immediately began developing a 
pollution-free incinerator fashioned 
from an old railway car, cast-off 
boiler parts, used grain-conveyor 
augers, and gasoline storage tanks. 

The rotating motion of the new 
furnace and its afterburner inciner- 
ated the wastes more completely, 
and it earned an environmental 
seal of approval. But Angelo saw a 
greater potential: To him the ma- 

Continued 


Angelo’s prototype, built from recycled 
Parts, uses small quantity of propane for 
Start-up, then runs under its own power. 
Operator is needed’ for this unit, but 
commercial model will be automatic. 
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Wood-waste converter 


[Continued] 


chine was a prototype of a total 
energy-conversion system that 
would transform wood wastes into 
fuels, fertilizer, a filtering medium, 
and energy in the form of heat. 
With the help of A & P engineer 
Elbert Stanley, he refined the sys- 
tem to maximize production of 
these byproducts, and secured pa- 
tents for it in the U.S., England, 
and Germany. Last year, the De- 
partment of Energy awarded 
$440,000 to Angelo and the Univer- 
sity of Arkansas for further devel- 
opment. Now Angelo expects his 
system to be ready for manufacture 
and marketing early next year. 
The machine recycles most cellu- 
lose wastes into such useful pro- 
ducts as charcoal, potash, and acti- 
vated carbon. In the process, it 
produces 12 to 24 million Btu per 
hour. How much of each byproduct 
is produced depends on the waste 
being processed and the amount of 
air admitted to the combustion 
chamber, In the pyrolysis mode, 
less air is admitted and the ma- 
chine produces charcoal—for bri- 
quettes, industrial-grade, or acti- 
vated carbon. In the furnace mode, 
enough air is admitted for total 
combustion, increasing ash and 
heat production. An afterburner re- 
ceives the gaseous effluents in ei- 
ther mode to assure that stack 


Ja 


exhaust is free of any particulates. 

The energy-recovery unit shown 
in the diagram will generate 
steam—to be used directly or, in 
large systems, to produce electrici- 
ty. Such units are available com- 
mercially and are not a part of 
Angelo’s invention. The steam gen- 
erator that Angelo plans to install 
on his converter will supply power 
to nearby General Electric and 
Riceland Foods plants. 

“Cellulose waste is the most 
abundant renewable resource on 
earth,” says the inventor. His 
device will burn almost any agri- 
cultural waste—rice or peanut 
hulls, corn husks, bagasse, cotton- 
gin waste, as well as wood—and 
some kinds of industrial garbage. 

Angelo estimates that as many 
as 50,000 businesses and farms will 
find it economically attractive to 
install such a system. Not only 
would it solve their disposal prob- 
lems; they could use the energy to 
supply their own heating, air- 
conditioning, cooking, and drying 
operations—and sell excess steam 
to industrial neighbors. 

According to Angelo, widespread 
implementation of systems like his 
could ease the energy problem in 
the U.S. and abroad. He claims 
that 500 million to a billion tons of 
easily collectable cellulose wastes 
are produced yearly in this coun- 
try. This translates to six to 12 
quads (quadrillion Btu) of energy, 
or roughly 10 percent of the na- 


Pulverized wood waste enters kiln on 
in-feed conveyor following predrying in 
afterburner. Incline and rotation of kiln 
slowly agitate waste through pyrolysis 
zone at temperatures between 1500- 
2000 degrees F. Bucket deposits by- 
products into drop chute for removal by 
out-feed conveyor. Spent gases go to 


tion’s energy requirements. And in 
many less developed, heavily agri- 
cultural countries, the potential 
contribution of such systems is 
even more dramatic. 

Of all the applications for his 
device, Angelo is most enthusiastic 
about its ability to produce acti- 
vated carbon, a filtering medium 
used to remove cancer-causing 
agents from air and drinking water. 

“Carcinogens in drinking water 
are a major and increasing health 
problem,” Angelo says, “and our 
activated-carbon byproduct can re- 
move them cheaply.” Under a new 
federal law requiring major cities 
to install carbon-filter beds in their 
water supplies, demand for acti- 
vated carbon is sure to rise. 

The waste converter can be built 
to virtually any capacity. A 
100,000-pound-per-day unit will 
cost around $100,000, the inventor 
says. An energy-recovery device 
will add $50-70,000 to the cost. 

The original Angelo prototype 
was built for approximately 
$200,000—a large expenditure for a 
small company, but relatively little 
compared with the energy R&D 
budgets of the industrial giants. 

“Though the original impetus to 
create the system was motivated by 
sheer self-preservation, I am proud 
that a small concern like A & P 
was able to develop such a useful 
device,” Angelo says. “Our success 
should inspire other small com- 
panies and inventors.” Lo) 


afterburner to assure pollution-free ex- 
haust. Blower system combines ambient 
and preheated air from stack cooling 
jacket, introduces it into kiln and after- 
burner to support combustion. Amount 
of air blown into kiln determines the by- 
products. Energy-recovery unit uses 
combustion heat to generate steam. 
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ROD STEWART 1 
Sing It Again Rod 


The RCA 

Music 

Service 
E is having a 


SALE 


‘ake any 6 tapes or records for only 1¢—plus postage and handling—when you agree to buy 


just 4 more hits at regular Music Service prices 


Enjoy Top Hits at Top Savings! 
Start Saving Now! Take any six 8-Track Tapes or Records or Cassettes 
for just 1¢ with trial membership. (Sorry, no mixing.) Indicate your 
choices on the coupon, enclose one penny, mail it today! 


Colorful Magazine! Free Choice! Every four weeks illustrated MEDLEY 
brings news of almost 400 selections and features a “Selection of the 
Month” in your favorite music category. And, five times a year, you re- 
ceive sale issues featuring a “Bonus Selection” and alternates at great 
savings. In all, you will have 18 purchase opportunities in the course 
of a year. No need to buy a selection every time. You merely agree to 
buy 4 more hits in the next three years at regular Music Service prices 
—usually $7.98 each for records or tapes. Choose from top labels like 
RCA, Capitol, Warner Bros., A&M, Atlantic, Arista, Mercury, ABC .. . 
over 80 more! 


RCA Music Service, 6550 E, 30th,St., Indianapolis, Ind. 46219 


© Elvis: Legendary V. 2 
Best Of Beach Boys 


© Nazareth: Hair Of Dog Be 


au 
‘© Carpenters: Singles... Denver: Rocky Mt. High 


© Anne Murray: Together 
‘© Ronnie Milsap: One 


© Q. Jones: Sounds.. An 
© Jett. Starship: Spitfire 

‘© D. Parton: Here You Come 
© Rush: Farewell 

‘© Helen Reddy: Gr. Hits tures: 
© Disco Party 

© Best Of ZZ Top 


ease /Orig. 


jio Players: Gold 
‘© Rocky/Soundtrack 
© Bay City Roll.: Gr. Hits 
: Gold “ 


and take up to three full years to do it. 


Automatic Shipments! To get the regular “Selection of the Month” or 
the special sale "Bonus Selection,” do nothing; it will be sent auto- 
matically. If you want other selections, or none, advise us on the card 
always provided and return it by the date specified. You always have 
at least 10 days to decide. But, if you ever have less than 10 days to 
make your decision, you may return your automatic selection at our 
expense for full credit. 


Cancel whenever you wish after completing your membership agree- 
ment by notifying us in writing. If you remain a member, choose 1 se- 
lection FREE for every 2 you buy at regular Music Service prices! 
(Postage & handling charge added to each shipment.) s 


Free 10-Day Trial! if not satisfied return your 6 hits re 7 j | 
atter 10 days tor a prompt refund. Mail coupon today! 


‘ig ACT NOW! MAIL COUPON TODAY! = 


| Mail to: RCA MUSIC SERVICE l 
P.O. Box RCA 1, Indianapolis, Ind. 46291 I 


| enclose 1¢. Please accept my trial 
membership in the RCA Music Serv- I 
ice and send me the 6 hits I've | 
indicated here under the terms out- 
lined in this advertisement. | agree l 
to buy as few as 4 more hits at reg- 
lar Music Service prices in the next three years, 
fter which | may cancel my membership. (Post- 
ge & handling charge added to each shipment.) 


SEND MY SELECTIONS ON (check one only): 
8-TRACK TaPes QO RECORDS), [m] CASSETTES, 


©. am most interested in the following type of music 
1 am always free to choose from every category 


ck one only): 
1- [C EASY LISTENING (Instrumental /Vocal) 
-0 COUNTRY 3-[] TODAY'S SOUND (Rock/Soul/Folk) 
4- C) BROADWAY-HOLLYWOOD-TV 5- CLASSICAL 


RUSH ME THESE 6 SELECTIONS (indicate by number): 


Cast 
© Donna Summer: Yesterday 


RCA 471 TRADEMARKS USED in THIS ADVT, ARE PROPERTY OF VARIOUS 
SELECTIONS manken © ARE STEREO Crrcer mePRoci 


Local taxes, if any, will be added. 


——— 
RCA Music Service reserves the right to request 
additional information or reject any application. 


TURBOCHARGED 4-CYLINDER 
VOLVO 


LAMBDA-SOND 
ENGINE 


AIRBAG RESTRAINTS 
(DRIVER, PASSENGER) 


FUEL CELL 


6-passenger safety vehicle 
is as lightas a small car 


Safety vehicles don’t have to be 
built like tanks, nor do they have 
to look and perform like them. The 
Large Research Safety Vehicle 
(LRSV) was built to prove this, 
and it could set a design standard 
for the family car of the 1980's. It 
is a six-passenger car with out- 
standing crashworthiness and fuel 
economy—and very low exhaust 
emissions. 

Minicars of Goleta, Calif., built 
the LRSV under a $250,000 re- 
search contract with the National 
Highway Traffic Safety Adminis- 
tration. The full-size car is a con- 
verted four-door 1977 Chevrolet 
Impala and incorporates the tech- 
nology developed previously in 
building a compact-size research 
safety vehicle. 

It has as much interior room as 
the original Impala, but much bet- 
ter fuel economy: 27.5 mpg in 
combined city/highway driving, 
versus the "79 Impala’s 20.0 mpg. 
Emissions are 0.41 grams per mile 
HC, 3.4 gpm CO, and 0.4 gpm NO,. 

The LRSV’s impressive fuel 
economy is largely the result of 
design changes that reduced the 
weight of the Impala by 1000 
pounds, the company claims. The 
car’s body is made of high-strength, 
hollow steel sections. Rear fenders 
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and the lower portions of the doors 
are filled with urethane foam de- 
signed to dissipate crash energy 
before it can reach the occupants. 
The car also has an advanced air- 
bag system for high-speed frontal 
impacts and thick foam padding 
for side protection. The LRSV is 
designed to provide crash protec- 
tion in 40-mph frontal crashes and 
30-mph side crashes. 

High performance and low emis- 
sions are achieved with a trans- 
versely mounted, fuel-injection, 
four-cylinder, turbocharged 140-hp 
Volvo Lambda-sond engine. The en- 
gine drives the LRSV’s front wheels. 
There’s a five-on-the-floor manual 
transmission. Minicars engineers 
claim the car can match the original 
acceleration of the Impala—from 
zero to 60 mph in 13.5 seconds. 

Bumpers, molded of flexible ure- 
thane, deform in a crash but then 
restore to their original shape. 
They are designed to prevent dam- 
age in frontal collisions up to 10 
mph, and rear-end collisions at up 
to five mph. 

The LRSV would reportedly cost 
little more than the original Impala 
if it were mass-produced. No actual 
tests have been run, however, to 
verify its performance against de- 
sign goals.—Laura Wessner 


Energy Crunch 
Creates New Jobs 
in Solar Heating, 
Heat Pumps, Air 

Conditioning, 

Refrigeration, 

and Heating 


NRI ¥; 

Home Training in 
Air Conditioning, 
Refrigeration 
and Heating 


NRI Can Train You at Home 
for a Good Paying Job in 
this Expanding Field 
The energy shortage has stimulated 
dozens of new technologies, created thousands 
of new job opportunities in energy-sensitive 
areas like air conditioning, heating, and refrig- 
eration. NRI training has kept up with the 
state of the art by adding timely lessons in 
solar technology and heat pumps to its home 
study course. Every year, the demand for 
qualified technicians increases and NRI can 
start you on your way to success in this 
booming industry. 

Training Includes 
Professional Tools, Even 
Your Own Vacuum Pump 

NRI's Master Course includes profes- 
sional tools for learning and earning...train- 
ing kits that teach you how to work on con- 
trols, work with tubing and make joints, trace 
and repair electrical problems, detect leaks and 
analyze systems. You even get the pro's key tool 
+». top-quality Lammert vacuum pump for 
evacuating and purging cooling systems of 
contaminants 


Optional Resident Training 
at Famous York Institute 
NRI's program was developed with 

technical advice and consultation of the York 
Division of the Borg-Warner Corporation. 
In addition to special “bite-size” lessons for 
faster learning and understanding, graduates 
of our Master Course may take advanced 
training at the York Institute Resident School 
at no extra charge. You'll get practical exper- 
ience with expert instructors equal to months 
of on-the-job work. 


FREE CATALOG 
MAIL CARD 


Just check the postage-paid card. 
No salesman will call. 


Hf you think you can’t learn 
TV and audio servicing at home, I say, 


Maybe you don’t believe that we 
can actually teach you to service 
TV and audio equipment by mail. 
Yet here at NRI, we're doing it 
every day. Helping people to 
bigger and brighter futures. Let 
me tell you why the NRI way 
works so well...and challenge 
you to put us to the test. 

One of the secrets of the success of this 
school is the fact that its founder, J.E. Smith, 
was a teacher. So, when he originated his 
first course in radio over 60. years ago, it 
was carefully designed with training in mind. 
And that principle has guided us ever since. 
In every technical course we offer. Today, 
every aspect of our courses in TV and audio 
servicing are student-oriented to make learning 
as fast and as easy as possible. 


Exclusive Training Methods 

Right off, that means that you get far more 
than book learning. NRI gives you practical, 
hands-on experience as you progress. In our Mas- 
ter Course in TV and audio servicing, you actually 
construct a 25-inch diagonal solid state color TV. 
You start right with the basic parts and as you 
build it, you introduce and correct typical servic- 
ing problems, ending up with a complete unit, 
ready to use. That way, you get the actual bench 
time and intimate knowledge you need to handle 
real servicing problems. And before that, you even 
assemble some of your own electronic test instru- 
ments so you not only know how to use them, but 
how they work. That kind of training sticks with 
you... gives you extra confidence. 

And Mr. Smith taught us something else, 
too. Not to go too fast. So, our courses have what 
we call “bite-size” lessons, That's another way of 
saying that they're easy to digest. Big enough to 
cover a specific subject thoroughly, but not so 
much that it'll overwhelm you. Written clearly, 
without a lot of gobbledygook. And we keep in 
mind that you're learning at home, so you take 
our lessons at your own pace. That way, you can 
learn in your spare time without interfering with 
your present job or eating up too much of your 
family life. Of course, if you want to move ahead 
faster, we're behind you all the way. The point is, 
it's your choice. 


Professional Instructor/Engineers 
One of the ways we back you up is with a 
fully-qualified staff of professional instructor/en- 
gineers. They're there to help you when you have a 
problem with any aspect of your studies. . . lessons, 
theory, bench training. And because most of them 


“BALONEY!” 


John E Thompson, NRI President 


actually helped plan your lessons and designed 
your equipment, you'll get answers right from the 
horse's mouth, answers that are clear and to the 


point. 

I might add that these are not a bunch of 
ivory-tower professor types. In between checking 
your lessons and giving you personal help, they're 
busy keeping up with the state of the art, designing 
new equipment and revising lessons to get you 
ready to handle even the latest equipment. As a 
case in point, take the audio equipment we added 
to our course recently. Not just stereo, but four- 
channel. Maybe a little exotic, but when a servic- 
ing problem like this hits your bench, you're ready 
for it. It’s the kind of thinking and planning ahead 
our founder would have liked. 


I Dare You To Do It 

Now you might think I'm bragging a little 
too much on how good NRI is, and maybe I am. 
I'm mighty proud of our accomplishments. But 
the proof of the pudding is in the eating...how 
our training works in preparing people for actual 
jobs. So I'm inviting you to ask the only people 
who can give you a totally objective answer, profes- 
sional TV and audio technicians. And here's my 
bet. Just look in your yellow pages for a couple of 
‘TV repair shops, ask to speak with anyone who 
actually does the repair work, and ask him what he 
thinks of NRI. I'll bet he says, “Do it!” 

I’m not really sticking my neck out, because 
I know something you may not. Almost half the TV 
servicemen working out there have taken home- 
study courses, And among them, it's NRI more 
than three to one! Ask the pros on the firing line 
and three to one they'll recommend NRI to you as 
their first choice. I'll be happy to send you a copy 
of the national survey that proves it. 

Why do the pros like us? Because NRI works. 
You take it at home so you don’t have to go to 
classes. You take it in your spare time, so you can 
hold down your job while you get ready for your 
step forward. And you take it easy, because our 


bite-size lessons make it easier, let you set 
your own pace, 


Equipment Designed 
for Learning 
And to top it off, NRI’s equipment is 
exclusive. We design most of our own, so 

it's not somebody else's hobby kit or a 

stripped-down and mostly assembled com- 

mercial unit. It's designed so you really 
learn as you build, designed to give you 
lots of honest bench time, designed to give 
you the satisfaction of finishing up with 

© a fully operable, top-quality unit that's 
comparable to any commercial set on the 
market. But you built it...you learned 
something on it! That's J.E. Smith's 
philosophy again. 

It all boils down to the fact that we've aimed 
our training at a very practical goal... giving you 
the skills you need to move ahead in a rewarding 
career, Or even to have your own full- or part-time 
business. 


Send for Free Catalog, 
No Salesman Will Call 

There's lots more to tell about NRI training 
in TV and audio servicing and other courses, but 
not much space left to do it. So I'm inviting you to 
send for our free catalog of electronics courses. It 
contains a complete description of every course, 
including each lesson, training kits, and experi- 
ments. Full color photos show you exactly what 
your course will include in the way of test instru- 
ments, electronic components, and major kits like 
the 4-channel audio center and color TV. 

No salesman will call on you, either, We 
don’t work that way, never have. Our catalog 
shows you what we have to offer you, what we 
can do for you. Look it over, then think about it 
and make your own decision without outside 
pressure. J.E. Smith always felt that his best stu- 
dents were the self-motivated ones. 

1 can only add this. With over 60 successful 
years and more than a million students behind us, 
we must be doing something right. Just ask any- 
body we've helped along the way. So get started on 
your future. Send the postage paid card and check 
the course that interests you. If it has already been 
removed, write me and I'll personally see that your 
catalog gets rushed to you. And thanks for listen- 
ing to me. 


John F Thompson, President 
NRI Schools 
i McGraw-Hill Center for 
id Continuing Education 


3939 Wisconsin Avenue 
Washington, D.C. 20016 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


A robot workhorse for space 


This futuristic spacecraft is NASA's 
Teleoperator Retrieval System—TRS for 


short. And it’s not speculative; it’s 
being developed for the Marshall 
Space Flight Center by the Martin 


Marietta Corp., with delivery sched- 
uled for September, 1979. 

The TRS is a low-thrust, reusable, 
unmanned device designed to deliver, 
stabilize, and recover satellites in 
orbit. It has its own propulsion units, 
and carries a TV system that will let 
astronauts aboard the Shuttle direct it 
by remote control. It can be tucked 
into the Shuttle’s orbiter cargo bay and 
whisked between Earth and an orbit in 
space, and then either returned on the 
Shuttle or left in space for its next job. 
Likely first mission: to dock with the 
floundering Skylab space station and 
either boost it to a higher orbit or 
carefully control its reentry into the 
atmosphere, 


Why spiral galaxies? 


The galaxy seen in the photo at right, 
known as M81, has “arms” that are 
smooth and circular, making it typical 
of one of the major classes of spiral 
galaxies. In fact, astronomers noticed 
more than 50 years ago that about 80 
Percent of the galaxies they observed 
seemed to have some kind of spiral 
shape. But why? Gravitational effects, 
so the theory went, could explain the 
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phenomenon in part, 
was missing. 

Now, two IBM research scientists 
believe they have found the answer. 
Dr. Humberto Gerola and Dr. Philip 
Seiden suggest that localized chain 
reactions of supernovae—exploding 
stars—trigger the shifting of matter 
within a galaxy, thus preserving the 
spiral shape billions of years after it 
would have dissipated had gravity 


but something 


alone been at work. In effect, the spiral 
arms always have young stars, born of 
the supernovae, to replace what gravi- 
ty sweeps out of the region. 

To bolster their theory, the research- 
ers used a computer to simulate how 
such galaxies might evolve over many 
billions of years. When they superim- 
posed the computer plots over photos 
of actual galaxies, they found an amaz- 
ing fit (see how the computer's hatch 
marks follow the spiral in the photo). 


Air-powered jet simulator 


Mounted on several different kinds of 
wing assemblies, this model jet engine 


will help aircraft designers develop jet 
transports that have less drag and are 
therefore more economical to fly. The 
six-inch-long model is powered by a 
high-pressure air supply that spins its 
turbine up to 85,000 rpm. Because it 
behaves like a real jet engine, when 
placed in a wind tunnel it can accu- 
rately simulate air flow around and 
through an aircraft's engines and their 
supporting structures. You see it in the 
Transonic Wind Tunnel at NASA's 

Continued 
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AMERICA'S BEST INSULATED LOG 
HOME! Use your custom plan or select 
one of ours. Hand peeled CEDAR or 
LODGE POLE PINE log homes and 


cabins with “EXTRA" insulation from 
$3,900.00. We manufacture kits for any 
log structure. Dealership information 
package $5.00. Brochure/Plan book 
$3.50. 
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This new material used only by industry is 
now, for the first time, available for use in your 
home, farm or business. Average size window 
installed in minutes - No Exact Size Trimming 
-No Tacks or nailing strips. Newly developed 
fastening system. Makes it Quick, Simple and 
Fast - Easy as a zipper to open for access and 
cleaning. Money Back Guarantee. One kit 
covers 130 sq. ft. of window area. One kit 
$6.95; two kits $11.90; three kits $16.95 - Plus 
.45c Postage. 

RPT MFG., Dept. PS-11, 3537 Limekiln Pk., 
Chalfont, PA 18914. 
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Science newsfront 
[Continued] 


Ames Research Center, where it is 
used in a joint NASA/McDonnell 
Douglas project, in turn part of the 
Aircraft Energy Efficiency (ACEE) pro- 
gram being conducted by NASA and 
various industries. 


Light bubbles 


A surprising new phenomenon that 
may have important future applications 
has been discovered by metallurgists 
at IBM's Research Laboratory in San 
Jose, Calif. When they applied a 
voltage oscillating at a high enough 


across electroluminescent 


frequency 
thin films of a certain kind, they found 
that tiny light sources seemed to 
stream out of isolated points in the 
film and meander randomly through it. 


The mobile light-emitting filaments, 
each only about one micron (1/25,000 
inch) across, have been dubbed “‘light 
bubbles” because they may be an elec- 
trical analogy to the magnetic bubbles 
which also form and move about in 
thin films. Physicists have found inge- 
nious ways to exploit the behavior of 
magnetic bubbles (tiny mobile regions 
of magnetic orientation), and there are 
now magnetic-bubble devices that 
store computer information at very high 
densities. 

In the photo above, Dr. Aare Onton, 
one of the IBM researchers, adjusts the 
frequency of the applied voltage being 
fed to a manganese-doped zinc sulfide 
film. The effect begins at about 10,000 
Hz; you can see the microscopically 
enlarged image of the light bubbles on 
the TV monitor in the background. 


Biomass report 


We've run many stories on the use of 
biomass as a promising alternate ener- 
gy source. (See page 8, this issue.) 
Biomass is biological material that 
stores chemical energy, energy that is 
ultimately derived from the sun. Green 
plants capture solar energy via photo- 
synthesis, and store it in the form of 
energy-rich compounds. Many scien- 
tists have proposed that generally 
ignored biomass such as crop residues, 
urban organic garbage, livestock ma- 


nure, wood waste, and so on, could 
serve as a useful energy source. 

Now, however, two agricultural 
scientists at Cornell University have 
reported pessimistically about the 
whole concept, at least for the U.S. 
“Efforts to improve the nation’s energy 
situation by making better use of waste 
biomass will prove disappointing,”’ say 
Walter Vergara and David Pimentel. 
They base their projection on detailed 
analyses of the net potential energy 
value of each source of biological solar 
energy: that is, the expected gross 
energy value minus the energy costs of 
extraction, production, and transporta- 
tion. They also note that about half of 
all the solar energy captured by plants 
in the U.S. is already being harvested 
in the form of food, fiber, and forests, 
and that more energy is being burned 
from fossil sources than is fixed 
annually in all our green plants. 


Pregnancy and diving 


Pregnant women should not scuba dive 
deeper than 60 feet, say physiologists 
at Texas A&M University lest thoy 
harm, perhaps fatally, their unborn 
children. Working under a National 
Oceanic and Atmospheric Administra- 
tion Sea Grant, they reached that 
conclusion after experimenting with 
pregnant sheep in a hyperbaric cham: 
ber. Shallow dives are safe, they 
report, but “at some depth between 60 
and 100 feet, a dive normally consid- 


ered safe may be lethal to the fetus." 


Solar house 


In my travels, | see a great many solar 
houses; they're certainly no longer é 
curiosity. But | did a double take wher, 


| spotted the telltale steep-sloped rod 
with collectors on this house a-build 
ing. Reason: | was taking pictures q 
the beautiful, remote, and bucolic Be: 
River Valley in Nova Scotia where t 
architecture is mostly gingerbread Vid 
torian and the emphasis is on preser 
ing the values of the past. But do yd 
know what heating fuel costs in No 
Scotia? 


Window solar 


collector 
Venetian blinds 
with a new slant 


Sun-catching venetian blinds could 
make buildings more energy-effi- 
cient. These experimental blinds 
are a string of concentrating collec- 
tors that regulate and store solar 
radiation, insulate windows, and 
help heat buildings. Less expensive 
than a flat-plate solar collector, 
they should be affordable additions 
for apartments, greenhouses, and 
offices. Materials for a four-by- 
eight-ft. unit cost 66¢ a square foot. 

The simple design (see diagram) 
keeps costs down. Each semi-cylin- 
drical slat has a reflector made 
from aluminized Mylar wrapped 
around a frame of tensioned cords. 
Nested in a bed of insulation below 
the reflector is a flattened, glass 
water tube painted black. It rests 
in a second reflecting shell and is 
insulated by a long, narrow window 
with special Tedlar glazing. 

The water tube is the key ele- 


ment of the design. Each curved 
reflector bounces sun rays to the 
blind above, where they’re focused 
through the narrow window and 
absorbed by the water tube. Its 
broad plane provides a large col- 
lecting surface. The second reflec- 
tor works as a backup, catching 
rays that elude the tube. Thus the 
blinds can stay in one position for 
almost two months in winter, and 
costly sun-tracking machinery isn’t 
needed. Manual adjustment keeps 
the reflector oriented to the sun. 

The sun-warmed water circulates 
through the blinds, providing ra- 
diant heat for the room. The vene- 
tian-blind frame includes heat 
pipes that hook up to the building’s 
hot-water system. When the blinds 
are shut for insulation at night or 
in extreme temperatures, hot water 
is recirculated from storage tanks 
to the water tubes so they can still 
provide radiant heat. 

MIT’s Innovation Center is de- 
veloping the collector, which was 
invented by an MIT engineer, Nor- 
ton Pierce. He installed the first 
model in his own porch window. It 
captured 70 percent of available \ 
solar energy, and later prototypes AJ N FA 
have done even better.—Rochelle / winoow \ z’ 
Chadakoff 4 \ 


INNER Hf \ A 


Z 
"d 


your hair groom. 
you're using now, we'll pay you 50¢ to prove it. 
your hair and protects against dryness. It makes your hair more 


both end flaps from any size carton of Bryicreem (Regular, Blue or 
Anti-Dandruff} along with the certificate on this page. 


TAKE THE BRYLCREEM’ BET 


4, My present hairdressing brand is 
ton of Brylcreem (Regular, Blue or Anti 


2. After comparing o little dab of Brylcreem with my 


Please Note These Additionat Terms 
This certificate must cccompany your equest; no facsimile accepted 
(Offer limited to.one refund per name or address. Ofer valid only in U.S A ong 
void where prohibited. Please allow 6 weeks tor delivery. OFFER EXPIRES MAY 31, 1979. 


50¢ A HEAD. 


That's what we'll bet that Brylcreem works better than 
We're so convinced that Brylcreem outperforms the hair groom 
Brylcreem contains a unique conditioning action that moisturizes 


manageable, and keeps it looking great. To place your bet, send us 
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in a stamped envelope and mail fo: Bryicreem Bel. P.O. Box NB-123. Ei Paso, Texas 79977 


NOVEMBER 1978|19 


King-size fairing is molded from two 
8-by-15-foot sheets that are only 1⁄4 
inch thick. A huge hinge joins the clam- 
shell halves together. 


String of 24 fairing clamshells is 
clamped around the drill riser as it de- 
scends to the ocean floor. Sedco’s 135- 
foot riser took three hours to streamline. 
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Plastic clamshell 


calm seas 
for oil drilling 


To survive rough waters, 
Pipestream was built with ! 
sturdy but lightweight mate- 
rials. Fathom chose the same 
thermoplastic (Borg Warner’s 
Cycolac ABS) that is used to 
make telephones and other 
abuse-prone objects. The 
plastic skin protects an alum- 
inum-pipe skeleton. To as- 
sure buoyancy, the pipes are í 
sealed. Bearing collars be- 
tween sections let fairings 
swing with changing currents. ç 


By ROCHELLE CHADAKOFF 


Something new in the ocean—giant, 
plastic clamshells—may surprise a 
few fish, but at least one oil compa- 
ny considers them a welcome sight. 
Sedco, Inc., of Dallas, hopes these 
clamshells will make deep-sea drill- 
ing possible in the Amazon delta. 
Strong ocean currents have 
halted other attempts to drill in the 
oil-rich delta. To reach oil under 
the ocean floor, the drill bit had to 
plunge deep into these rough seas. 
Even the protective drill-riser pipe 
(which is also an umbilical cord 
between the drilling site and the 
rig above) couldn’t withstand the 
hostile environment. The riser was 
continually punished by vortex 
shedding—swirling currents that 
shook the riser until it actually 
bent. Although the currents travel 
at only two knots, they have a 
stronger drag than winds whipping 
against a car going 65 mph. To cut 
the drag, the riser had to be 
streamlined, just like a racing car. 
The term for ocean streamlining 
is “fairing,” adding a protective 
covering to divert currents. Other 
fairings can be wood or metal, but 
deep-sea fairings must be buoyant 
and sturdy. The plastic clamshells 
that shelter Sedco’s drill are part of 
the Pipestream system, originally 
developed to streamline cameras 
and scanners that probe the ocean 
floor. According to the developer 
(Fathom Oceanology, Ltd., Port 
Credit, Ontario, Canada), Pipe- 
stream cuts drag by 14 percent. 
“Plastic is the key to the sys- 
tem’s success,” said Neville Hale, 
vice president of engineering at 
Fathom. “A metal fairing would 


add weight to the drilling pipe. 


The plastic system weighs 750 
pounds per section, but it’s weight- 
less in seawater, and it has the 
impact strength necessary to sur- 
vive the hostile ocean.” 

Fathom faced some design chal- 
lenges in adapting the basic fairing 
for the drill riser. According to 
Hale, “The fairing is normally 
shaped so that its length is about 
three to four times its width. This 
wasn’t possible: Pipestream had to 
rotate around the riser within a 
circle created by four cables that 
guide equipment to the site.” Short 
and stubby, Pipestream’s length 
was only twice as big as its width. 
“An unstable shape,” said Hale. “It 
wouldn’t align with the currents.” 
Adding a stabilizer plate to the tail 
enabled Pipestream to “weather- 
vane,” or move with the current. 

The plates and stubby shape 
proved essential to Pipestream’s 
survival. During installation, a 
fairing stays in the splash zone 
(where waves swell in eight-second 
intervals) for hours. Every time a 
wave hits, 10,000 pounds of water 
rush into the fairing and then try 
to burst out. It’s easier to drain 
Pipestream’s smaller cavity. 

When workers ran the riser (in- 
stalled the fairing) in the Amazon 
delta, 12-foot waves smacked 
against the splash-zone fairing. On 
the rig’s spider deck, Fathom’s 
chief designer, Alan McLeary, 
watched the workers clamp the 
fairings on the riser. “The most 
beautiful moment,’ he remem- 
bered, “was when the fairings 
caught the current. Pipestream hit 
the water at a right angle, but they 
flipped around. They worked.” HE) 


his spring and summer, our LCD Alarm 
‘hronograph was a runaway best seller. It's 
old out in fact. For this reason, we've improved 
. Made it even bolder and more exciting, with 
xtra convenience features and for less money! 

How? By placing one of the largest watch 
rders in our history. .. and passing the quan- 
ty savings along to you. 


ruly Extraordinary 

This new LCD Alarm Chronograph is truly 
xtraordinary. It does more and does it better 
yan any other watch. With an impressive, 
ramatic appearance that reflects its uncom- 
yon ability. 


‘emarkable Value 
The only thing about it that's not extravagant 
its price. It's actually over $200.00 less 
e nationally advertised watch that comes 
jose to its usefulness and accuracy. 


Correct time 
is 6:53.44 
on Tuesday 


juartz Crystal Time...The LCD Alarm 
ihronograph gives you accuracy to + 60 sec- 
is a year. Quartz royaal accuracy that would 
ve been considered sensational per month in 
lier micro-electronic watches. And is still not 
ailable in models selling for as much as 
10.00 to $1000.00. 


je Electronic Calendar...So you always 
ve exactly the right time on display—the 
urs, minutes and running seconds, plus the 
y of the week. Then, at a touch, you can 
place the time with the month and date. Of 
urse, the electronic calendar adjusts au- 
matically for the number of days in the month. 
en, SO you can see when it's dim or you're in 
le dark, the face lights up. 


Correct 
date is 
August 8th 


} Hour Alarm 


Ofall the features available in digital watches 
jay, an alarm system like this is the one that's 
st wanted. And no wonder. It will wake you; 

mind you of your appointments, phone calls 

meetings (or break one up that's been 
ing on too long). It’s really important enough 
by itself to warrant your getting a new watch. 

You can set this alarm for any minute of any 

r. Day or night. In all, 1440 positions are 
ilable—easily and instantly. Then, unless 
u change or deactivate it, the alarm will 
und for a full minute at the same time every 
ly. With an insistent, though pleasant, beep. 
hen the alarm is set, an A appears on the 
. To check the time it'll go off, just touch the 
'm button. 


Set to 
ring at 
11:45 PM. 
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auantz ic 


= Z 
Su Mo Tu We TH Fr Sa 


2:2 (28 


The Chronograph System 
As to the chronograph, or split-second timer, 
it's precision is so fine, it borders on the in- 
finitesimal. Imagine, it enables you to time an 
event for up to an hour to one-hundi ofa 
second... and beyond that, for a full 24 hours, 
to the second! On top of which, you can time an 
event in memory, keeping the regular time of 
display until you need the chronograph 
readout. Then, as you'll see in the explanation 
to the far right, the chronograph measures or 
stops time, in an extraordinary variety of wore 
his exceptional versatility makes the LCD 
Alarm Chronograph with its highly sophisti- 
cated micro-computer chip the ideal instrument 
for doctors, pilots, motion picture directors and 
photographers, sound and efficiency en- 
gineers, sportsmen of course, and every 
executive who wants the ability to command 
time to stand still. 


Only $70 

Right now, only the Seiko among nationally 
advertised brands has all these features. And it 
regularly sells for $299.95. Well over two 
hundred dollars more—even though its 
chronograph is accurate to only a tenth of a 
second. 

This incomparable value (proved after 
exhaustive quality control tests) is what really 
impressed us. And we're one of the oldest and 
largest mail merchandisers in America. 


30 Day Trial 

What is more, buying by mail, you can prove 
all this to your own satisfaction without riskin, 
‘one cent. You have thirty days to put the LCI 
Alarm Chronograph to the test—to confirm it 
won't gain or lose five seconds a month, prove 
the convenience of the alarm, satisfy yourself 
that the LCD Alarm Chronograph is as useful 
as itis easy to operate. More, to compare it with 
any watch at any price, and to send it back for a 
complete refund if the value is not as great as 
we Say, if it doesn't arouse the admiration and 
fascination of your friends, win your own plea- 
sure and satisfaction. 


Silver-tone or gold plated 

So order your LCD Alarm Chronograph to- 
day. The price, including shipping, handling, 
insurance and a handsome gift case is just 
$70.00 with chrome case and stainless steel 
bracelet, or $80.00 in gold plated case and 


You can’t wear a 
more accurate watch 
... With the split 


second precision 

of the finest 
Swiss stopwatch 
...Plus a 24-hour 
alarm & personal 
reminder system. 


bracelet. Your watch comes with a full ONE 
YEAR Limited Warranty. Remember, too, the 
printed circuitry eliminates all moving parts and 
normal servicing, and assures you of years of 
trouble-free performance. 


800-325-6400 
OPERATOR #19 


(Missouri residents call 800-342-6600) 
In operation 7 days a week 


To order by credit card, call the toll free 
number above. Send your check to Douglas 
Dunhill at the address below. (New York and 
Illinois residents add the appropriate sales tax.) 


man 
The Multi-Function Chronograph System 


No other instrument, at any price, gives you greater 
precision than the 1/100th of a second accuracy of the 
new LCD Alarm Chronograph, or greater versatility 
and flexibility in timing an event from a fraction of a 
second to 24 hours. Only with the micro-electronic 
revolution could you have a multi-function chronog- 
raph, a chronograph that can be put in memory, in a 
sleek, thin, superbly styled timepiece like this. 


Timed to 
54 minutes and 
14.85 seconds 


#1 Add Time....is the stop watch mode. You'll use it 
to time everything from a phone call to the length of a 
meeting. How long your car's been at a parking meter, 
the time you've been jogging or exercising, even the 
time it takes a quarterback to set up and throw. With 
‘Add Time, you can stop when necessary, like a time 
out in basketball, and start again when the action 
begins. Try it the next time you prepare a speech. 
#2 Split Time....is the mode you'll use to get the time 
of each contestant across the finish line, or to get the 
time for the Ya or the Y2 or any interim. On Split Time 
the chronograph is actually stopped and running at 
the same time, so you can use it to figure the time of a 
pit stop, for example, and still get the over-all time of 
the race. 
#3 Twin Timing... Most extraordinary of all, you can 
actually combine these functions, using your chrono- 
graph as both a stopwatch and split timer. For exam- 
ple, a television producer would start timing a show, 
he then stops and starts the chronograph to get the 
time of the commercial, writes down the figure, and 
starts the chronograph again, which jumps ahead to 
the total elapsed time. With an ordinary or analog 
atch, you'd need two sets of hands to do this— 
and would probably have to pay more for just a stop- 
watch than for the LCD Alarm Chronograph. 

You'll find the chronograph so easy to use, you'll 
master it in minutes, and in days find innumerable 
business and personal uses. Take 30 days to prove it 
to yourself. 


Be sure to specify white or gold. You'll have the pre- 
cise time, absolute control over time, plus ample warn- 
ing when it's time to do anything. And the pride that 
comes with wearing a watch that’s second to none. 


ouas DUNNE, © Douglas Dunhill nc. 1978 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Robert Werner: 


Wall-mounted 
solar collector 


By EDWARD MORAN 


“The $8000-to-$10,000 solar heat- 
ing systems are out of reach for 
most of us and they do consume 
power.” So Bob Werner of Pueblo, 
Colo., designed and built a collec- 
tor “that operates with very little 
attention and can be built by the 
average handyman.” 

Werner’s collector is dimen- 
sioned to take advantage of conven- 
tional materials with a minimum of 
waste. And it’s versatile: It may be 
roof-mounted as part of an active 
system or wall-mounted as part of a 


FOIL-COVERED 
INSULATION 
BOARD 


— CAULK 
ALL EDGES 


CORRUGATED 

ALUMINUM 

( BLACK 
BOTH 
SIDES) 


Topa 
E iA 
Vertical air-type solar collector at- 
taches to wall for passive application. 
Werner holds cover that opens bottom 
vent during warmer weather. 


TEMPERED 
GLASS OR 
TEDLAR- 
OATED 
FIBERGLASS 


TAPERED 214 


EXPANDED 
METAL LATH 


28-GA. SHEET 
METAL 
( BLACK 
FRONT SIDE) 


—vT 


B 


3+ oean air 
Sekce 


Mock-up of collector shows compart- 
ment for warm-air flow (arrow). In draw- 
-ing, note insulated dead-air space and 
metal lath. A small fan is optional. 
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passive or semi-passive system, as in 
the photo. Depending on the glazing 
used, the collector costs about $3 a 
square foot. 

In developing the device, Werner 
built two experimental models, 
identical in every respect except for 
the glazing. One was covered with a 
single layer of corrugated fiber- 
glass; the other with a layer of 
insulated, tempered glass. In com- 
paring the performance of the two 
models, Werner found that the 
glass collector runs at a slightly— 
though insignificantly—higher tem- 
perature. 


Construction details 


The collector is formed from 
housing of %-in. particleboard. 
(Note: If the collector is to be 
mounted on a roof, Werner advises 
covering the particleboard with 
flashing.) The drawing on this 
page shows a warm-air chamber 
that has been insulated from the 
back and edges of the case with 
Styrofoam. Tapered baffles create 
a serpentine flow of air, from side 
to side as well as in and out 
through a matrix of expanded met- 
al lath. Air from indoors enters the 
collector at the bottom and exits 
from the top. If too much heat 
builds up in warmer weather, 
Werner opens covers at the inlet 
and exhaust ports (see photo). 

The collector is dimensioned so 
that inlet and exhaust ducts will 
clear the top and bottom plates of a 
standard frame wall. And the col- 
lector is sized to accept a standard 
46-by-76-in. patio-door replacement | 
glass. An optional feature is an | 
eight-in., 1/20-hp fan placed in the 
supply duct to augment air flow: In 
Werner’s collector, the fan is auto- 
matically controlled by a familiar 
bonnet limit control recovered from 
an old hot-air furnace. Total elec- 
trical consumption: about a kilo- 
watt-hour a month. 

Mounted on the south wall of 
Werner’s garage/workshop, the air- 
type collector is impervious to 
problems caused by snow loads or | 
water leakage. Snow can even be an 
asset by reflecting sunlight onto the | 
collector. | 

The sidewall installation does 
require a thermal trap to prevent 
reverse thermosiphoning at night. 
Werner accomplishes this by rais- 
ing the opening of the cold-air 
return on the inside wall about two 
feet, thus preventing the cold air in 
the bottom of the collector from 
flowing indoors. Manual or auto- 
matic dampers can also accomplish 
the same end, he says. 


Continued 


Burglar Alarm 
Breakthrough 


A new computerized burglar alarm requires no 


installation and protects your home or business 
like a thousand dollar professional system. 


It's a security system computer. You can 
now protect everything—windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn’t require 
installation. 

The Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signal to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain—loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 


The powertul optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 


Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 


NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity—just motion—and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 


ARRIVE HOME SAFE 

There's personal danger in arriving home 
and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 


after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 


*ROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well-protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc.—a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 


COMPARED AGAINST OTHERS 

In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms—two 
of the top criteria used to evaluate these 
systems. Don’t be confused. There is no 
system under $1,000 that provides you 
with the same protection. 


YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and bum-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 


The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"x 10%2"x 7." 


tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 


PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. “I know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. | would strongly recommend it to any- 
one. | am more than pleased with my unit.” 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade—further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (illinois resi- 
dents add 5% sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 


© NATIONAL 
O SALES 
® 


GROUP 
Dept. PS One JS&A Plaza 
Northbrook, IlI. 60062 (312) 564-7000 
Call TOLL-FREE . . 800 323-6400 
In Illinois Call . . . (312) 564-7000 
©JS&A Group, Inc.,1978 


iit 


t 
q 


ANN 


LATT 


Bia 


It's really ashame. The watch shown above 
is a copy of the Seiko chronograph alarm. 

Seiko is one of the world's most respected 
watchmakers, having literally taken over the 
quartz watch industry. Their quality is out- 
standing, and they have produced many great 
innovations in the digital watch industry. 

The Seiko chronograph alarm sells for 
$300. The watch costs jewelers $150. And 
jewelers love the item, not only because of the 
excellent reputation of the Seiko brand,. but 
because it's probably America’s best-selling 
new expensive digital watch. And Seiko can't 
supply enough of them to their dealers. 

The Mercury copy shown above looks 
almost exactly like the Seiko and costs dealers 
approximately $50. Most dealers are selling it 
for $100, and they're selling them as fast as 
they get them. 


LABOR EXPENSIVE IN JAPAN 

Unlike the Seiko watch which is made in 
Japan, the Mercury is manufactured under 
special contract in Hong Kong by a prominent 
American watch manufacturer. The watch 
uses basically the same components as the 
Seiko, but the differences lie mainly in the 
labor. Hong Kong's labor costs are far less 
than in Japan. An average Japanese watch 
assembler makes the equivalent of $75 per 
day whereas the equivalent employee in Hong 
Kong makes only a few dollars per day. 

The value of the yen has skyrocketed while 
the Hong Kong dollar has changed little in 
comparison to the U.S. dollar. So all Seiko 
Products have become even more expensive 
to export. 


All the features of the Seiko watch are dupli- 
cated in this digital watch, It is an excellent 
example of the fierce competition in the 
United States. 


BOTH BACKED BY SERVICE 

The Seiko is backed by a national network of 
service centers. The Mercury is backed by a 
very efficient service-by-mail center. Since the 
latest crop of space-age digital LC watches 
require very little service other than battery 
replacement, which any jeweler can do, ser- 
vice has become less a concern. 

Why then would anyone want to buy a copy 
of the Seiko? For several reasons: 
Savings JS&A has obtained sufficient quan- 
tities of the Mercury to offer you the item for as 
low as $69.95. 
Support Mercury is a division of Leisurecraft 
Industries, a public company that specializes 
in obtaining the best digital watches and insur- 
ing their value with excellent service, support 
and quality. 
Quality You'll be amazed at the excellent 
quality of the Mercury, especially compared 
side by side with the Seiko. 
Accuracy The Mercury is guaranteed accur- 
ate to within 15 seconds per month, although 
much greater accuracy can be expected. 

THE BEST FEATURES 

The alarm chronograph has an alarm that 
really wakes you up. Its chronograph mea- 
sures time to one hundredth of a second and 
has three settings: split which continues 
counting the split seconds while you freeze the 
time for reading, add if you want the total time 
of several periods, and lap which starts 
counting from zero when you press the button. 

You have hours, minutes, seconds, day of 
the week, the month and date. The Mercury 


DUPLICATION TECHNOLOGY 


nfair Copy 


The watch shown here is a copy of the 
world famous Seiko chronograph alarm. 
Unfair? You be the judge. 


Quartz LC also remembers the days in a 
month and automatically recycles to the cor- 
rect first day of the next month. 


EXAMINE THE FEATURES 

Order the Mercury from JS&A on a trial 
basis. Compare it feature for feature with the 
Seiko. Compare its accuracy, its alarm, and its 
chronograph functions. 

If after a truly side-by-side comparison, you 
aren't convinced that its accuracy, quality, and 
features make it a truly outstanding value, re- 
turn it within 30 days for a prompt and cour- 
teous refund. We promise to accept the return 
of your watch with absolutely no questions 
asked and even refund the $3.50 postage and 
handling. 


AMERICA’S LARGEST SOURCE 

JS&A is America’s largest single source of 
space-age products—further assurance that 
your modest investment is well protected. 

The new crop of digital watches rarely mal- 
function, but if service is ever required, it is 
reassuring to know that there is a prompt 
service-by-mail facility, a one year limited war- 
ranty and two substantial companies backing 
your modest investment. 

To order your Mercury Quartz LC, send your 
check for $69.95 for the silver-tone model or 
$79.95 for the gold-tone along with $3.50 per 
order for postage and handling (Illinois resi- 
dents, please add 5% sales tax) to the address 
shown belowor credit card buyers may call our 
toll-free number below. 

Is it unfair to copy a popular expensive 
watch? America’s growth can be traced direct- 
ly to the principle of open competition. Open 
competition has not only been the catalyst for 
innovation, but it is also responsible for bring- 
ing better value to a free marketplace. Unfair? 
Maybe if you were Seiko it would be. But then 
we're all not that lucky. 

Your timing is perfect. Why not order the 
Mercury LC atno obligation, today. 
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America’s phone system is the world's 
eatest. No country can compare. But what 
4s made our phone system even greater is 
e recent Supreme Court decision that per- 
its consumers to plug in their own phones— 
rones that they can buy themselves. 

We are now free to choose which phone we 
ant to plug in. And that creates competition 
1d competition usually results in lower prices, 
novative products, and better service. 

We now do have lower prices and a very 
«citing new product which we have selected 
3 the best example of the new telephone 
wnership decision. The big breakthrough, 
wever, is not the product itself, but an 
titude. But more on that later. 

THE NEW PHONE 

It's called the Flip Phone and it's manufac- 
red by General Telephone and Electronics 
TE), a supplier of phones to other telephone 
mpanies. The Flip Phone is a major break- 
rough described by GTE as “the most ad- 
nced new telephone in the last ten years.” 
Most telephones contain a handset (the 
ing you talk over) and the base (where the 
botronics are located). GTE was able to 
ndense the electronics on tiny integrated 
cuits which have been placed in the hand- 
jt making the telephone base unnecessary. 
| THE MISSING MOUTHPIECE 
Telephones contain large magnets. which 
resent most of the handset’s weight. The 
w Flip Phone uses a very small and light- 
ight condenser microphone so sensitive 
it it picks up your voice even better than the 
fvetona phone with its large mouthpiece. 

nd then there's the dial itself. It's gone. And 
its place is a keyboard—a device that lets 
ju tap out numbers without having to dial. 
is is a major breakthrough for three 
pons: 1) It is a very fast way to dial. 2) It 
rks on telephone systems that do not 
rmally accept touch-tone* dialing, and 3) 
fen if you owned a touch-tone phone, you 
pe plug in the Flip Phone and not be 

rged for the extra service. You actually are 
le to touch-tone dial for free. 
We're now going to tell you a few of the other 
w features, but the really big breakthrough, 
1'll tell you about later. 
ivacy Switch Just flip a switch and you turn 
the phone's ringer. It's ideal when you go to 
‘ep, at dinner, or when you want privacy. 
w Ring Most telephone ringers sound the 
me. The Flip-Phone emits an electronic 
irbling sound—a very pleasant tone. 
w Cord Even the cord on the Flip Phone is 
ferent. It's 14 feet long—twice as long as a 


Dial Free 


The Supreme Court of the United States, 
GTE, and a major new telephone breakthrough 
open the door to new consumer savings. 


ERA CSRs 


> The new pocket-sized Flip Phone 
from General Telephone and Electronics. 


The Flip Phone flips open to reveal the 
keyboard and the privacy switch. 


conventional cord. One end is coiled and the 
other is straight and you can use either end to 
connect to your phone while the other end 
connects to the wall. And if your cord gets 
twisted, dirty, or plain chewed up, just unplug it 
and put in a new one. It’s just that easy. 

Low Cost The Flip Phone costs only $49.95 
which means that it will pay for itself quickly— 
not only with convenience, but with savings of 
up to $4 a month in some cities. When you 
determine the true cost of telephone owner- 
ship, you compare costs over a five-year 
period. In five years even a $2.00 telephone 
charge per month equals $120 or over twice 
the cost of the Flip Phone. 

Small Size The Flip Phone is the size of a 
large stapler. When you pick it up, a panel flips 
open revealing the touch-pad dial, and the 
panel acts as a guide to funnel your voice to 
the electret microphone. The Flip Phone is 
only 2%" wide x 1%" high x 7” long and weighs 
only seven ounces. 


THE BIG BREAKTHROUGH 

The really big breakthrough is not the Flip 
Phone. GTE did indeed spend several million 
dollars developing the item, and we feel that it 
will be the single most important phone in 
America within a few short years. No, the real 
breakthrough is the change in attitude of the 
telephone companies. We can remember 
when even putting a telephone answering unit 
on your line almost caused you to lose your 
phone service. 

TIMES HAVE CHANGED 

The telephone companies are now so 
cooperative that they deserve great respect. 
After all, they lose money every time you plug 
in your own phone, so their friendly cooper- 
ation in light of their loss must be commended. 

And they have made connecting your phone 
easier than ever before. Remember those big 
four-pronged jacks? Now there's a small 
connector which the phone company installs 
for around $15 (depending on your city). 
Where can you find an electrician or a plumber 
to come to your home for $15? 

If you want to plug in your own phones and 
don’t own the modular receptacles, just call 
the phone company and see how nice they 
are. Call your business office and tell them you 
are ordering a phone with a ringer equivalent 
of 1.2B, an FCC registration number of 
AB898Y-62927-TER, and that you want them 
to remove your phones and stop charging you 
for them. That's all you have to do. 

They'll gladly send a repairman to your 
home to attach the modular connector for the 
Flip Phone. If you already own a four-pronged 


jack you can use a modular adapter and avoid 
the service charge completely. 

Then order a Flip Phone from GTE. They 
should have them available in most stores 
within a year. Or you can get a jump on the 
crowd and order one now directly from us. We 
are the only direct source selected by GTE to 
distribute this exciting new phone this year. 

Put one in your kitchen, in your study, in your 
children's room, or even in your office. You'll 
appreciate the convenience and savings. 

If service is ever required, GTE has a 
prompt service-by-mail center. About the only 
thing that goes wrong with today's phones is 
the tangled cord. With the Flip Phone, you just 
unplug the old cord and plug in the new one. 
It's just that simple. 


A PERSONAL TEST 

We urge you to at least give the Flip Phone a 
Personal test right in your own home under 
your everyday conditions. Order one from 
JS&A under our 30-day trial period. Plug it in. 
See how easy it is to dial numbers by pressing 
buttons. See how good it looks and how little 
space it takes up. Find out how much better. 
you sound at the other end. Then within 30 
days decide if you want to keep it. If you are not 
convinced that the GTE Flip Phone is a very 
good investment, return your phone and we'll 
Promptly refund your money—every penny 
including our $2.50 postage and handling 
charge. You can't lose. 

To order your Flip Phone, simply send your 
check for $49.95 plus $2.50 for postage and 
handling to the address shown below. (Illinois 
residents, please add 5% sales tax.) Or credit 
card buyers may call our toll-free number. 

The Flip Phone comes in four colors: white, 
yellow, brown and beige. Just specify the 
color, and we'll send you the phone, cord, 90- 
day limited warranty, and simple instructions. 
If you have four-pronged jacks, just order the 
adapter plugs for $2 each. 

Why not act ahead of the crowd and order an 
exciting new space-age way to cut down on 
your phone bills? Order your Flip Phone at no 
obligation, today. 

*Touch-tone is a registered trademark of AT&T. 
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Pearls for every occasion. 


Whether for pleasure or business, 
a "Pearl" should be with you. 

Because no other modular 
Microcassette™ recorder system has 
such long play, or such high fidelity. 

The 2-speed Pearlcorder® SD2 is the 
only modular Microcassette tape system 
in the world capable of recording for a 
full 2 hours on a single cassette. 

Because it's modular, just plug in the 
AM radio module. Or FM radio module. 
Or voice actuator. 

There are twelve modules in all, that 
make it the most incredible Pearl of all. 


But if you'd rather have an all-in-one 
audio system, the Pearlcorder SR501 is 
the one. The built-in microphone, cap- 
stan drive tape recorder, AM/FM radio, 
tape counter and a sleep switch make 
this the first home entertainment center 
you can carry in the palm of your hand. 

From $179.95 to $279.95, you really 
don't need an (MICROCASSETTE) ™ 
occasion to buy one. ^ orwvsoeveoneni 


Pearicorder 


by OLYMPUS OPTICAL CO., LTD. 


OLYMPUS CORPORATION OF AMERICA + 4 NEVADA DRIVE, NEW HYDE PARK, NEW YORK 11040 


AMERICA NEEDS 


SURVIVORS. 
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Herman SURVIVORS? 
The genuine made-in- 
Maine boots with the 
famous quality craftsman- 
ship, tough good looks, and 
never-say-die durability. 

Accept no imitations. 

Because other boots 
may copy our style, but 
none can copy our stan- 
dards. We’ve had nearly 
100 years’ experience 
building boots to protect 
your feet in warmth and 
comfort through water, 
snow, mud and rough 
terrain. 

Look for SURVIVORS. 
They're worth the search. 

For more information, 
write to the Joseph M. 
Herman Shoe Co., een Bs 
Millis, MA 02054. 


Wall-mounted solar collector 


[Continued] 


Although the choice of glazing i: 
not the most crucial factor, Werne 
notes that the single tempered 
glass cover costs about $8 mor 
than the fiberglass, is easier to seal 
and will last indefinitely, barring 
heavy impact. The Tedlar-coatec 
fiberglass is lighter, less expensive 
and equally as shock-resistant, bu 
its transmission of light decrease: 
with age, and it may need replace 
ment in about 12 years. 

Last year, Werner attached 4f 
square feet of collectors to his 670 
square-foot garage/shop. The 
building is insulated, but has ar 
uninsulated nine-ft.-high steel gar 
age door and single-pane windows 
During a trial period in Decembe 
and January of last year, th 
collectors kept the shop area abov 
36 degrees, even when nighttim 
temperatures hovered around zero 
In the morning, the furnace helpec 
bring the temperature up to th 
comfortable 60’s, and the collec 
tors—on sunny days—maintainet 
that level all day, even thoug] 
outdoor temperatures rarely go 
above freezing. 

Under normal conditions, co 
cludes Werner, the collecto) 
should “bring the shop from aj 
average low of 50 degrees up to aj 
average 62 degrees without anj 
furnace assistance.” 

At press time, Werner was plan 
ning to enlarge his collector to 7 
square feet, which “should supply 4 
least 50 percent of my needs.” 

Werner recorded air temper: 
tures from the collector’s outlet 
high as 130 degrees at midday. T] 
temperature drops a little when t! 
circulating fan is used, but coll 
tor efficiency improves when 
operates at a lower temperature. 

Detailed working drawings 
Werner’s collector are $4. To ord 
these plans or ask a specific quej 
tion, send a stamped, self-a 
dressed envelope to Robert Wer 
er, 512 Avocado, Pueblo, Col 
81005, 


Your idea may bring you $200 


Each month, we'll present a project develop| 
by a PS reader and pay the inventor $2( 
Ideas not suitable for this series might 
purchased at regular rates for use elsewhi 
in the magazine. 


turned unless you enclose a stamped, si 
addressed envelope. 

Since space won't permit us to presi 
projects in detail, we'll expect inventors 
answer any reasonable query from read: 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, y Popul 
Science, 380 Madison Ave., N.Y., N.Y. 100} 


PS car test & driving report 


Rotary vs. piston 


Mazda RX-7 takes on 
Porsche 924 and BMW 320i 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Sports cars and sporty cars come in 
a variety of shapes and sizes, but 
they all share three things: perfor- 
mance, handling, and driving 
pleasure. 

This month, we test three out- 
standing examples: Mazda’s excit- 
ing, rotary-powered RX-7, Porsche’s 
enigmatic 924, and the conservative- 
ly styled BMW 320i. There’s a wide 
disparity of design and engineering 
among these three, but each puts 
a big thrill into performance driving. 

When this test was originally 
scheduled, the Datsun 280-Z was to 
be included. However, when we 
learned it was being replaced by 
the newly introduced 280-ZX (for 
a first look and driving impression, 
see page 38), we decided to drop it, 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 


read with the understanding that they 
reflect tests only on our sample cars, 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. (*) Designates two-seat 
model. 


in favor of a full test of the 280-ZX 
at a later date. The BMW is a 
worthy and logical alternative for 
those who want sporting perfor- 
mance, but who need more than 
two seats. 

The RX-7 is, of course, the car 
long awaited by rotary-engine fans. 
The reali s just as exciting as 
the promise. Performance is out- 


Mazda Porsche BMW 

RX-7 924 320i 
Fuel economy 3 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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standing, as might be expected 
with a big rotary engine in a light- 
weight, 2350-pound chassis. 

In acceleration tests, the RX-7 
clearly beat the 924 and 320i. And 
even the ultra-expensive exotic cars 
had better watch out. In an im- 
promptu match-up with a new Fer- 
rari 308GTS, accelerating up to 

Continued 


Three outstanding choices for the sporting-minded, clockwise from left, are Porsche 924, BMW 320i, and Mazda RX-7. 


We were ready when you were. With 
a new kind of American automobile 
designed to handle today’s driving. 
Plymouth Horizon... the first 
American-made car its size with 


38nn 25a * 


front-wheel drive. It gives you a 
whole new sense of comfort and 
confidence. 


THE STABILITY 
OF FRONT-WHEEL DRIVE. 
Horizon’s front-wheel drive works 
wonders for you with outstanding 


traction and handling in all kinds 
of weather. Whether it’s snow or 
rain or wind. And Horizon handles 
turnpikes with remarkable stability. 
It literally pulls you down the 
highway, through turns and up hills. 


Another benefit of front-wheel drive 
is that it virtually eliminates the 
large transmission tunnel you find 
in most cars. That means there's 
more room for people. Four big 
adults can ride in complete comfort. 

You get a lot of other standard 
features, too. Like rack and pinion 
steering, front disc brakes, and 
whitewall radial tires. And you can 
have the option of automatic 
transmission, stereo, roof rack and 
an assortment of sporty trims. 


INTRODUGNG THE 1979 PYROUTH HORIZON. — 


And, as if all that were 
not enough, you get 
38 miles to the gallon 
highway and 25 city* ‘ROOT OF 
Plymouth Horizon. A RA 
whole new driving experience. 
A new sense of confidence. A new 
feeling of comfort. Check it out at 
your Chrysler-Plymouth dealer. 


*EPA estimates based on manual transmission. 
Your mileage may vary depending on your 
driving habits, your car’s condition and 
optional equipment. California mileage lower. 


Plymouth 
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Cold-braking test was won by Mazda, 
above, with the shortest stop and least 
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pedal effort. Mazda finished second in 
hot-braking sequence that followed. 


In low-speed maneuverability (slalom) 
test, Porsche (above) tied Mazda, but 
neither could touch the quick perfor- 
mance turned in by the BMW. 


turnpike speed, the $35,000+ Fer- 
rari could gain only about 10 feet 
on the little Mazda. That was 
impressive! 

At Bridgehampton Race Circuit, 
RX-7’s zero-60-mph times aver- 
aged 11.2 seconds; at a flatter site, 
9.0. The 924 and 320i were both 
reasonably good performers, each 
posting a 12.2-second average. 

Fuel economy is good for all 
three. EPA ratings for the 924 are 
20 mpg city and 30 highway. The 
BMW is rated about one mpg less 
in both categories, but actually 
delivered 21.5 mpg on the highway. 
The quicker, rotary-powered Maz- 
da has the lowest ratings of the 
group—17 city and 28 highway. 
However, it delivered 15.6 mpg in 
the city, and as much as 26.2 on a 
mix of hilly secondary and inter- 
state highways. But rumors indi- 
cate that a soon-to-be-made run- 
ning change will boost fuel mileage 
as much as 30 percent. 

We know this will sound strange, 
but the Mazda just may run too 
smoothly. Accelerating through the 
gears, it is incredibly easy to wind 
past the engine’s 7000-rpm redline. 
Happily, Mazda has provided a 
6500-rpm warning buzzer. It 
sounded on each of our accelera- 
tion tests, a clear indicator of just 
how easy it is to push the smooth, 
quiet engine past the redline, even 
when yowre anticipating over- 
speed. 

In price comparisons, the RX-7 
and 320i seem to be better bar- 
gains. But even a brief look shows 
that the appointments of the Ger- 
man cars are a cut above the 
Mazda’s. The differences lie in 
things like better seats, more ex- 
pensive-looking instrument panels, 
tighter bodies, and a better paint 
finish. 

Each car recorded top marks for 
visibility. Short, sloping hoods and 
lots of glass enclosing relatively 
small passenger compartments help 
enormously here. 

It’s not often that each car in one 
test gets top marks in handling, but 
that’s what you’d expect from 

Continued 


EPA fuel mileage (mpg) 


Mazda Porsche BMW 

RX-7 924 320i 
Highway 28S 
City 17 20 19 
Calif. highway 29 26 27 
Calif. city 16 17 18 


Golden Lights 


Golden 
Lights 
MEnthoy 
be 


| Golden 
Lights 


Menthol 


8Mg 
G Tar. 07 Mg Nicotine 


LowTar& Nicotine -Satisfying Taste - by Kent 


Only 8mg. tar. 


Taste so good you wont believe they’re lower 
in tar than all these brands: 


MG.TAR MG TAR 
LI MG. NIC 0.9.MG.NIC 


16 J6 


MG-TAR IG TAR 
1MG NIC. Me NIC 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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sporting cars. And they all took 
highest ratings for acceleration, as 
well. 


Mazda RX-7 


The flagship of the Mazda line- 
up is more than just a car to 
compete with the 924 and the new 
280-ZX. The RX-7 is Mazda’s way 
of saying, “Look here, world, the 
rotary is not dead. We’ve made it 
work, and it’s great.” 

And there’s no question that it is 
great. The engine is so smooth that 
we were more than once fooled into 
thinking it had stalled when we 
stopped in traffic. (The idle is 


elevated for a few seconds, before 
dropping to normal.) 

One of the biggest past objec- 
tions to the rotary has been the 
notion of poor fuel economy. But 
that day is past. And when the 
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emission restrictions get tougher, 
the rotary may get even stingier. 

If there is a disappointment in 
the RX-7, it is in the passenger 
compartment. There is the usual 
carload of gauges and controls, but 
what is needed is more color, plus 
more originality in the design of 
the door handles, parking brake, 
and steering wheel. The hatchback 
opening makes the best use of the 
space behind the seats, but the car 
needs covered storage where valu- 
ables can be hidden. 

The RX-7 is both quiet and 
comfortable on long trips, although 
the thigh padding is a bit tiring for 
some people. Handling is impres- 
sively neutral, thanks to the nearly 
50/50 weight distribution. 

The RX-7 is an absolutely out- 
standing sports car. Unfortunately, 
like the Honda Accord, its low- 
price advantage is being destroyed 
by some unthinking and/or unscru- 
pulous dealers. Despite the bad 
apples, Mazda will easily sell all of 
these gems they can bring over. 


Porsche 924 


This is our second time around 
with the 924 in less than 18 months 
(PS, June ’77]. The 15-hp increase 
in engine output is the most notice- 
able change. The car is now faster 


In the high-speed handling test, de- 
spite being bigger and slightly heavier, 
the BMW tied the others, and was 
clearly fastest in the slalom test 


Tiny rotary engine is dwarfed in the 
Mazda engine compartment. Commonly 
replaced components are all easily ac- 
cessible, even with air conditioning. 


and more competitive in its class. 

The driver and passenger seats 
are quite comfortable—almost equal 
to the BMW’s. There are rear seats, 
but they are suitable only for chil- 
dren. Recognizing this fact, Porsche 
no longer calls the car a 2+2. 

Porsche’s front engine/rear 
transaxle arrangement gives nearly 
even balance between front and 
rear axle weights. That’s one of the 
secrets of the 924’s unique han- 
dling. However, the ride has not 
improved substantially since the 
last time. It is still extra firm, 
bordering on harsh, and below the 
comfort levels of the Mazda and 
BMW. 

Two features of the Porsche are 
open to criticism. The first is its 
tendency to give little warning 
when pushed beyond its high hand- 
ling limit, which can result in 
extreme oversteer. The second 
problem is the $15,000 price tag on 
our test car, which included $3000 
in very high-priced options. 

However, it’s still a very nice 
sports car, and the quality is 
impressive. Materials and work- 
manship are first class throughout. 


BMW 320i 


The lowest-priced BMW is a real 
bargain for those who want sports- 
car handling and performance, 
along with livable room for four 
passengers. The 320i looks like a 
sedan, but it’s pure thoroughbred. 

It is a superb turnpike cruiser, 
with exceptionally comfortable 
seats. But it really shines on hilly, 
winding country roads. In fact, it is 
so placidly supple that you must 
keep a watchful eye on the speed- 
ometer, because it will safely and 
effortlessly cruise on them at far 
above the national speed limit. 

Equally deceptive is the fuel- 
injection four-cylinder engine, per- 
haps the smoothest-running four on 
the road. It behaves impeccably in 
ordinary driving, but has the power 
and flexibility called for in high- 
performance going. 

Since handling built the BMW 
reputation, it’s not surprising to 
find that the bigger-body 320i, with 
a slight weight penalty and equal 
engine output, is a match for the 
RX-7 and 924 in high-speed han- 
dling, and is quicker in the low- 
speed maneuverability test. 

As a four-place sports sedan, the 
320i stands far above its competi- 
tion, easily in a class by itself. 0 


For specs and test results, turn page 
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WHY WE MADE AN OILTHAT 
GOES THIS FAR WHEN CHANCES ARE, 
OU'LL CHANGE IT SOONER. 


The answer is obvious. An oil 
\that protects an engine longer 
than ordinary oil has to be better 
than ordinary oil, And whether 
you change your oil every 25,000 
miles or every 2,500 miles, better 
protection is what Mobil 1" is really 
all about. 

Better lubrication 

Because it's synthetic (man- 
made), the molecules in Mobil 1 
are all similar—long-chain mole- 
cules fortified with special addi- 
tives. Ordinary oil is made up of 
all kinds of molecules —small 
ones and large ones connected 
in rings and chains. 

Those long-chain molecules in 
Mobil 1 make it lubricate better. 
They slip and slide over each 
other easier than the hodge- 
podge of molecules in ordinary 
oil do. 

Because it lubricates better, 
there's less wear of critical metal 
parts. And less wear metals to get 
into your oil. 

Better lubrication also means 
that Mobil 1 can save you gas. 
Because the engine doesn't have 


to work as hard, the average car 
can get up to ten extra miles per 
tankful (some test cars even got 
up to 27 extra miles) without any 
conditioning period at all. 


Less oil breakdown 

At high engine temperatures, 
the molecules in ordinary oil 
undergo a chemical and physical 
change.When they do, it changes 
the composition of the oil and, 
with other contaminants, forms 
sludge. 

Because the molecules in 
Mobil 1 are bonded to withstand 
high temperatures, they don't 
undergo chemical change the 
way ordinary oil does. And they 
don't burn off as easily. The 
composition doesn't 
change nearly as 
much and the sludge 
isn't formed as 
rapidly. 

Better suspension 


Water that gets into 
oil from engine con- | 
densation and from 
the atmosphere can 


cause other contaminants to 
form sludge. 

Mobil 1 goes ordinary oil one 
better here too. Because of its 
specially-designed additive sys- 
tem of detergents and dispers- 
ants, it can do a better job of 
harmlessly suspending those 
contaminants rather than allow- 
ing them to deposit in your 
engine. 

To make an oil that goes farther 
than ordinary oil, we had to make 
a better one. Mobil 1. Adding oil 
as needed, it protects your engine 
for 25,000 miles or one year, 
whichever comes first. Of course, 
if your car is under warranty, you 
should change your oil according 
to warranty instructions to keep 
your warranty valid 

After that, 25,000 miles or 
one year is the limit. For peo- 
ple who don't like to change 
their oil, that's reason enough 
to use Mobil 1. For people 
who do, protecting their en- 
gines might be a better one. 


| The oil that does it all. 


Mobil 1 is available in Canada through Imperial Oil Stations. 


4 


i ea 
PS car test & driving repor 
Mazda RX-7, Porsche 924, 
and BMW 320i— dimensions, 
specs, and test results 
À Mazda Porsci 
Mazda RX-7 is DIMENSIONS (inches) RX-7 saa S20. 
shortest, lowest, harp s Ba us 1003 
i I lightest, quickest Overall heint S0 ET 143 
PORSCHE | | —easily the most T ss 66.3 63.4 
ra ir rack, 56.0/55.0 55, 
| apirited ey drive. Ground clearance 6.1 rey ar i j 
j orsche 924 is ront headroom 34.0 35.5 36.0 
p 2 Front hip room 40.0 d 
5 widest, but in Front legroom 47.0 a8 480 
a middle of other Rear headroom 32.0 33.0 
© categories. It's Rae eee d 380 390 
definitely a fun Min. rear knee room -8.0 Os 
car. BMW 320i Couple distance x - 16.0 28.0 
is longest, tall- PEREA 
est, and heavi Eni 
. gine type. 2-rotor 4-in-line OHC 4-in-line OHC 
est, but most Displacement (cu in./L.).. 70,0/1146 1211/1984 121.3/1990 
compression ratio 4:1 8.5:1 8.1:1 
maneuverable. Carburetion 4-bbl. Fuel Fuel 
Of the three, it’s Waie DOET injection 6 injection 
1p @ rpm 5751 5800 
reece Net torque @ rpm 105@ 4000 111.3@3500 112 @ 3750 
ransmission -speed manual 5-speed manual 4-speed 7 
kay Axle ratio 3.91:1 3,88:1 36410 
. Tire make Bridgestone Continental Continental 
Tire type eee Wide 70 steel. S771 steel.  TS771 steel- 
PS serviceability ratings e © . Tire size Tes7osk 13 TSS7ONR 14 18570 SR'13 
2 g Steering Recirculating Rack and pinion, Rackand pinion, 
ei z p] owiha r Saan manual manual 
werall steering ratio friable na 211: 
zoe 2 
E g 17-20:1 
How easy is it to ser- 2 È @ Turn diameter (1) Bis 508 ae 
vice our test cars? For Checking fluid levels: Front suspension independent, Mac- independent, Mac- Independent, 
example, is that heat- Battery o o 44 4 Pherson struis, Pherson struts, MacPherson 
i PEP coil springs, stab- coil springs, stab- struts, coil 
er hose clamp out in Windshield washer 5 5 5 ilizer bar ilizer bar springs, stab- 
the open where itcan Engine, oil 43 3 Panenan MER. j pA 
4 olan 5 3 r suspensior ive axle, coil independent, Independent, 
be reached easily? To Checking the — springs, four-iink — semi-trailing MacPherson 
give you an approxi- Spark nian a 2 4% control arms, arms, torsion struts, coil 
aie ch APEE BEAR PER S E ai stabilizer bar bars, stabilizer springs 
3 Carb adjustment 4 Fl F a a pe os 
cult it is for a typical Oil fitter 463° 2° eae ALN oa 9,57 pe 
person to performvar- Oil fill 4 £ 4 “diameter (in). 0.7 0.46 
ious service opera- Replacing hoses: |) Brakes Power, discidrum Power, discidrum Power, 
tions on the cars, we Lower radiator hose 3 2 4 Brake swept area (sq. in.) 223.0 291.0 3350" 
examine each vehicle. Heater hoses a è 2 Fuel tank (gal.) 14.5 16.4 15.9 
Here's what the num- ghanging bulbs: 2 2 2 Liter neg tin) 330 35.0 330 
bers mean: 1, very Taillights 3 5 5 Curb weight (Ibs.) 2350 2623 2650 
difficult: 2. difficult, Front running lights 3 4 3 F/R weight distribution (2%) .. 51/49 52/48 51/49 
Front parking ae S $ 3 Basic price $6995 $11,995 $9315 
as avarage degree of Pront alreetoneis 3 3 3 Price as tested ua 57869 $15,055 $10,840 
7 lear: direciionate Jajor options on test car luminum wheels Metallic paint Metallic paint 
g feu. noworse or Rear directionais. | 3 3 3 $250, AC $525 $395, headlight $315, sun root 
etter t an most other Checking fuse E washer $140, sta- $385, allo 
TIKTA, n bilizer bars $150, wheels $325, 
E easy; 5, very Searetire ipcconesblltye 3 4 3 rear-window wiper AMIEM stereo 
i anging belts: 3 2 2 $185, sport Blaupunkt radio 
shocks $135, $350, dealer 
removable top prep $150 
gass $105 
glass $105, 
_ touring package 
Performance 3. & = s Wels, spacial 
: se = = E Steering wheel, 
ra B ar $ E oa E e pilis stereo/ 
sa ape longwave/ 
fae selected 2 8, SË p az shortwave Biau- 
39 2 punkt radio) 
8 and y 38 22 2 go $975, AIC $595 
earlier models 22 6 2 ER 
0-60 mph ú 11.2 12.2 12. 
an 800 11.7 14.7 133 
A rake test (cool) 60-0 mph 
1978 Volkswagen Scirocco 4 13.2 127 Stopping distance t) 14 156 jaa 
a jal pressure (Ibs.) 120 
1978 Mustang II King Cobra V8 14.0 Disc temperature (F) 135 132 18a 
Brake test (hot) 60-0 mph 
1978 Firebird TransAm V8 9.5 Stopping distance (ft.) 157 168 140 
Pedal pressure (Ibs) ...... 180 160 180 
isc temperature (F) 505 421 
1977 Chevrolet Monza V8 Interior noise @ 60 mph a 
ses 72 75 
1977 Datsun 280-2 6 7 Handling test (mph) = 64.7 64.7 647 
e RARER Maneuverability test (mph) 28.1 28.1 29.6 
TEST CONDITIONS: Ambient temperature, 82: F; relative humidi 
1978 Chevrolet Camaro Z28 V8 . barometric pressure, 30.1 inches He iia aaa 
1978 Ford Fairmont 6 i “With rear seat folded 


36 | POPULAR SCIENCE 


The PET, unquestionably, has become the standard 
for the personal computer industry. As such, con- 
sumer and business publications have lauded its 
discovery. It comes out of the box, plugs into the wall, 
andis ready to use. 
IN A LEAGUE WITH IBM, HP 
AND WANG MINICOMPUTERS 
The fully integrated PET is a minicomputer and should 
not be confused with game products that hook up to 
household TV's. What sets it apart trom other 
compu While others cost from $11,000 to 
$20, THE PET, with similar power, is only 
$795.00. 
It is of sufficient size and speed to accomplish many 
of the routine computational tasks facing engineers 
and scientists. By combining an extended BASIC 
interpreter with one of the fastest microprocessors 
available, Commodore has created an incredibly 
capable, yet inexpensive, computer. 
POWERFUL 6502 HARDWARE: 
The mind-boggling PET has all necessary functional 
elements packaged in a single cabinet. Its CPU is a 
MOS Technology 6502 8 bit microprocessor which can 
address 65,536 bytes of memory directly. It has 56 
instructions and 13 different addressing modes 
Depending upon address mode, instructions are ex- 
ecuted in 2to 7 microseconds. The unit has 9216 bytes 
of random access memory (RAM) and 16,364 bytes of 
‘only memory (ROM). 1K of the RAM and 2K ROM 
used for video display. 1000 characters, organized 


ar 
in 25 rows of 40 columns can be displayed at a time 
An 8x8 dot matrix delivers superb CPU readability 
The character set consists of 158 upper and lower 
case letters, numerals, punctuation symbols and a 
variety of graphics char 


Amortization Chart 


Black Jack Teaching Trigonometry 


All characters can be displayed in normal mode -white 
on black, or reverse - black on white. Since the display 
is part of main memory, it can be accessed directly by 
the CPU. Flexibility is’ enhanced by the full screen 
editor. Input is either from the 10-key numeric 
keyboard, with its full cursor control, or the builtin 
cassette tape drive. All symbols used in BASIC 
statements are available in the unshifted mode for 
aded operating speed. The cassette can be used to 
read and write programs and data at 50 bytes per 
second. A second cassette port, 8 bit parallel I/O port 
and IEEE-488 bus port are also provided. The entire 
system weighs 38 ibs. and measures approximately 
14" high x 17%" wide x 18%" deep. 

The PET is completely silent in its operation. No 
special installation is necessary because it operates 
onordinary 110V household current at 50-60 Hz 


Totally Integrated, Entirely Self-Contained 


THE PET 


PERSONAL COMPUTER 


With technology so advanced, 
Concept so remarkable, 
Operation so utterly simple, 
Cost so incredibly low. 
The PET has given rise to a brand new era... 
The Age of the Personal Computer 


HICHSREEDPRINTER 
ACI m P 
Immediate Delivery 
FEATURING AN IEEE-488 BUS 
INCREDIBLE FIRMWARE FLEXIBILITY O Basic Statistics Package: 


The firmware’s three primary components include the 
operating system, full screen editor, and BASIC inter- 
preter. Together these programs use 14K bytes of 
read only memory. 

DIRECT ACCESSORY PLUG-IN 

The unit's operating system permits you to easily load 
and save programs. One of its exclusive features is 
complete support for the IEEE-488 instrument bus, 
which is occasionally referred to as an HP-1B bus. This 
bus provides superb flexibility. Through it, you can 
connect up to 12 devices to the PET, at the same time 
This universal port permits direct connection of the 
PET Printer, in addition to a wide variety of measure- 
ment and control instruments such as counters, 
timers, spectrum analyzers, digital voltmeters and 
printer plotters, from HP, Phillips, Fluke and 
Textronix. Many academic, industrial and govern- 
mental labs are already using PETS as laboratory 
automation control computers. 

With the PET's full screen editor, an entire program, a 
selected section, or a statement can be listed. The 
cursor can be moved as needed on the screen, and 
characters can be changed, inserted or deleted to 
modify any program statement. Statements can be 
copied or moved by changing their line number. New 
statements can be added, or old deleted, as desired 
COMPLETE COMPUTER PERFORMANCE 

The BASIC interpreter enables a superset of the 
original BASIC. Among its major features are floating 
point, integer and string arrays of limited dimen- 
sionality, dynamic string handling, 5 byte floating 
point number representation (for ‘approximately 
decimal digit accuracy), PEEK and POKE commands 
for direct memory access, two character variable 
names, full support for IEEE-488 bus devices, program 
chaining with full data retention between overlays, 
built-in mathematical (ABS, ATN, COS, EXP, INT, LOG, 
RND, SGN, SIN, SQR. TAN) and string (ASC, CHR, 
LEFT, LEN, MID, RIGHT. STR, VAL) functions; user- 
definable functions; multi-statement lines: real-time 
clock: support for machine language subroutines, 
both character and line input capability. 

HIGH SPEED PET PRINTER 

This powerful word processor prints hardcopies, 
invoices, computer correspondence. Faster than an 
IBM Selectric, The PET Printer delivers 60 characters 
per second at a sustained rate ~ with upper and lower 
case capability. Characters are one-eighth inch 
tall and are printed in a large 8x 7 dot matrix. The 
printer uses a standard 8%" wide paper roll. And, it is 
only $695.00. 

PERIPHERAL SECOND CASSETTE 

This optional component expands storage, increases 
flexibility, andis just $99.95. 

‘SOFTWARE 

Application programs for the PET can of course be 
written by the user, and most special purpose 
programs will be so written. A growing library of 
programs is already available. 


PROGRAMS AT $29.95 EACH: 

C Basic Math Packag 

Matrix operations-entry. editing, addition, subtraction, 
multiplication. inversion, determinants, solution of 
simultaneous equations. 

Vector operations-entry, editing, addition, subtrac- 
tion, dot and cross products. length, angle between 
vectors. 

Piane and spherical trigonometry-caiculate sides and 
angles of triangles, areas of regular polygons. 
Numerical integration and differentiation-inter- 
active entry, editing and display of data; Simpson's 
rule, trapezoidal method and Gaussian quadrature 
integration algorithms; differentiation allows arbitrary 
interval size. 


General statistics-calculates mean, median, standard 
deviation, skewness, kurtosis, frequencies, range, and 
variance of a data set 
Tests:to determine the significance of a difference 
between the means of independent groups, matched 
groups, mean gains of paired groups, known and 
observed means and means of sample proportions. 
Chi-square test for independence between 
statistical processes. 
Correlation and 
product moment 
regression line. 
PROGRAMS AT $24.95 EACH: 

Basic Investment Analysis: 
Loans, annuities, return on regular and irregular 
Sequences of payments, calendar calculations. 

tock Portfolio Recordkeeping and Analysis 
Keeps track of buys, sells, and dividends. 
current value, rates of return. 

Checkbook Recordkeeping and Analysis: 
Keeps track of checks and deposits. Analyzes 
expenses by date and type. 
PROGRAMS AT $14.95 EACH: 

Mortgage Analysis 

Diet Planner and Biorhythm 

Basic Basic-by Lodewyck and James 
GAME PROGRAMS ARE $9.95 EACH: 
O Black Jack C Draw Poker C Galaxy Games 
© Space Flight C Target Bong, Off-The-Wall 
© Lunar Lander, Wumpus, Rotate, Tic-Tac Too 
D Osero, e Spi D Kingdom 


FREE ORIENTATION PACKAGE 
Your PET comes complete with an introductory 
cassette and an easy-to-follow instruction manual, 


SERVICE WORLDWIDE 
Because your PET is self-contained and compact, pro- 
fessional factory service is never far away. If major 
service is required, the unit can simply be returned by 
UPS to an authorized Commodore PET clinic. 
To, order your PET send check or money order for 
$795.00 plus $20.00 for shipping and insurance. To 
Order the PET Printer, add $696.00 pius $12.00 for 
shipping, and insurance. The Second Cassette is 
s No shipping and insurance chi e 
required for the second cassette or programs when 
rdered with your PET. Credit card orders are invited 
to call our toll free number below. Orders will be 
accepted on our Telex, No. 25-5268. 
Use THE PET for 30 days with no obligation. If, forany 
reason, you are not satisfied, return it for a prompt 
and courteous refund. 


ORDER DIRECT 
CREDIT CARD ORDERS CALL TOLL FREE 


800-323-2272 


ILLINOIS RESIDENTS CALL: 312-595-0461 
TELEX ORDERS: 25-5268 


two 


Pearson 
and the 


regression-calculates 
correlation coefficient 


iculates 


790MAPLELANE DEPT. PS-11 
BENSENVILLE, ILLINOIS 60106 


Contemporary 


£ cm 1978214 ¥ Marketing Inc. 


Morton Hearth Furnace saves energy. 


Recovers heat your fireplace now wastes. Tested design holds 
coals around tubes, captures heat. Variable-speed blower moves 
up to 60 cubic feet per minute of heated air into the room without 
uncomfortable drafts. Replaces existing grate with no modifica- 
tions, behind screens or glass doors. Tubes warranted 2 years, 
replace easily. 3 sizes: 16", 19", 22" deep. For information and 
dealer name, call collect 309-264-2441. Morton Metalcraft Co., 

Morton IL 61550. = n 


Moves up to 
40,000 BTU's/hr. 
into the room 


Rora BSS 
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280-Z heritage is strongly reflected ir 
this 280-ZX 2+2. Two-seat version has 
a sleeker, more graceful roof line. 


Datsun 280-ZX 


-sleeker, plusher 


If you aren’t watching closely, tht 
first Datsun 280-ZX you encountei 
may pass unnoticed—maybe ever 
the first few. Sooner or later 
though, a little voice will say 
“Hold it, that wasn’t a 280-Z,” anc 
you’ll take a second look. 

The new car does strongly re 
semble its predecessor, deliberate 
ly. However, except for running 
gear, it’s an entirely new design- 
lower, wider, and sleeker. Despite 
the familiar scooped-out headligh 
areas and hood bulge, styling i 
more Italian now, with hints 
Aston Martin DB6, Maserati Ghi 
bli, and Iso Grifo. 

Unfortunately, performance isn’ 
what it once was. Ride and han 
ling are more “American,” but el 
tirely in keeping with the $10,000 
base price. That’s up in doctor/la 
yer/executive territory, where lu: 
ury, convenience, and sporty imag] 
matter most—not real performance} 

At 55 mph, I found the car to 
quiet, with no appreciable win 
noise, and only a trace of ge: 
whine. The ride is soft, with littl 
disturbance from tar strips or sma] 
bumps. The handling, howeve} 
isn’t very impressive, and there} 
no optional handling package. 

Acceleration to 60 mph is in tl 
10-second area, and the standa 
four-wheel disc brakes seem 
quite good on the early producti 
models I drove. The standard fivi 
speed transmission is smooth a 
easy to live with. 

Inside there is more room, al 
visibility is very good. Seati 
seems quite comfortable, and the: 
is more luxury than in past model 
Instrumentation is complete, le; 
ble, well-placed, and unobscured. 

The 280-ZX is sexy-looking, 
urious, comfortable, and fun 
drive. But Mazda RX-7 owne| 
need not worry.—Ed Jacobs 


What happens when you cross an agile, sweet-moving car witha pickup? 


El Camino Royal Knight. 


SEE | Oe 


Available Strato-buckét seats. 


Here’s the happy marriage of a sporty car and a practical truck. It has a 61/2-foot cargo 
ox that carries up to 800 pounds. And inside El Camino, things are downright hand- 
some. Comfortable, too, whether you pick the standard four-inch-thick foam-cushioned 
ench seat or buy yourself a set of body-contoured Strato-bucket seats with available 
nter console. And outside, you’ve got yourself one racy looking vehicle (which you can 
uy at any Chevy dealer or lease at many). 


e 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Scout Ill 


In two years, International Harvester 
will introduce a radically new type of 
Scout four-wheel-drive. | recently saw 
a prototype of this vehicle at Interna- 
tional’s Sheridan, IIl., development 
center. Instead of a sheet-metal body, 
the new Scout will have a body made 
of composite material. Ted Ornas, 
International's manager of vehicle re- 
search and development, says the 
composite material weighs one-third to 
one-half of steel’s weight, one-half of 
aluminum’s. Yet its tensile strength is 
much greater than either of the metals, 
Ornas claims. 

International has contracted with 
Dr. Leo Windecker, designer of the 
Windecker Eagle [PS, Jan. '71] and 
also inventor of the composite material, 
to work with its engineers in Midland, 
Tex., in perfecting it for trucks and 
four-wheel-drives. 

Windecker is trying to formulate the 
exact composite to be used in the new 
Scout. Ornas says it can be composed 
of glass, aramid, or graphite fibers 
embedded in a resin (epoxy, polyure- 
thane, or vinyl ester). By orienting the 
fibers as desired, the composite can be 
tailored to specific strength-to-weight 
ratios. 

International says its target is to 
reduce the Scout's weight by one-third 
with the use of the composite body. 
The weight reduction will come not 
only from the lighter body, but from the 
use of downsized components in the 
chassis. 

international will produce a pilot run 
of 4000 vehicles for the 1981 model 
year, says Thomas L. Dougherty, Inter- 
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=a s 
national’s vice president of North 
American truck operations. How much 
will the new Scout cost? “About 
$10,000,” Dougherty says. That's about 
$1000 more than a steel Scout. In- 
itially, the composite-body Scout will 
be available only as a two-seater (as 
shown above). It will be built on the 
current 100-in.-wheelbase chassis. The 
prototype is on a special 95-inch 
wheelbase. 

“If driven properly, the new vehicle 
should get a higher mpg,” Dougherty 
says. But he admitted that the type of 
person who buys the new vehicle might 
not achieve the higher mpg because of 
driving habits. 


Add-on tent 


This British-made tent turns any hatch- 
back into a small camper. The nylon 
tent has a sewn-in floor and is free- 
standing. It doesn’t rely on the car for 


support, so the vehicle can be driven 
away for trips without taking down the 
tent. Sleeping area is 84 by 56 in., and 


there's full headroom in half that 
space. It rolls into a zippered bag for 


mO 


storage. Weight is 11 Ibs. and price in 
Britain is about $175. Made by Cara- 
wagon Coachbuilders, Ltd., Thames 
St., Sunbury-on-Thames, Middlesex 
TW16 5OR, England. 


Micro-mini motor home 


The GalaVan is the latest entry in the 
rapidly expanding small-RV category. 
It's made by Champion Home Builders 


Co. and comes on either a Datsun or 
Toyota chassis. Price for the small 
camper will range from $9500 to 
$11,500. 

The GalaVan can sleep two adults 
and two small children. A full galley is 
standard and a toilet is optional. 

Because it's only six ft., 10 in. high, 
the vehicle is garageable. It’s 16 ft. 
long and 61% ft. wide. Inside, there's 
six ft, two in. of headroom in the 
dropped rear galley, but there's no 
other walk-around space. 

The GalaVan has a molded fiber- 
glass skin over steel-cage framing. 
Between the fiberglass skin and interi- 
or paneling, there's foam-in-place in- 
sulation. 


Compact camper 


This stylish new compact camper is 
one of a series designed for towing by 


small cars. The fiberglass RV weighs 
560 Ibs. and can carry a 400-Ib. load. 
Hitch weight when unloaded is merely 
34 Ibs. Overall length is nine ft., 11 in. 
The trailer shown here is an off-road 
model, sleeps four, and costs $1695. 
Other models range down to $819. 
None have galley facilities. Made by 
Compact-Kamp, Inc., 1341 Blue Gum 
St., Anaheim, Calif. 92806. oe 


You get more training 
and equipment for your money 
with NRI's small engine 


When NRI educators design a course, 
they make sure it's completely practical. 
That's why, along with easy-to-comprehend 
lessons, you get a full set of professional 
tools and the components to build a 31⁄2 
HP 4cycle Clinton engine from the ground 
up. That's the kind of training that sticks 
with you! 


The Tools to Work 

with, a Working Engine 

NRI trains you at home, in your spare 
time. But you get real, hands-on experience 
that gives you practical bench time to start 
you out right. Only NRI includes professional- 
quality tools like an inductive tachometer, 
volt-ohm meter, torque wrench, valve spring 
and ring compressors, a complete set of 
high quality wrenches and more. Use them 
to build a working engine as you learn, use 
them on the job when you start your own 
full- or part-time business. And install the 
engine at a profit on one of your first jobs. 


Choose From Two Courses 
NRI's 30-lesson basic course covers the 
theory and practice of small engine operation 
and repair, including lubrication, ignition, 
cooling, and starting systems, and overhaul. 
You specialize in the servicing and repair of 
power mowers and other lawn and garden 
equipment. And you learn in depth, with up 


© 
repair course. $ 
. 4 


to 10 times the information provided in other 
courses. 

With the 45-lesson Master Course, you 
get additional advanced training. Lessons 
cover chain saws, minibikes, outboards, golf 
carts, snowmobiles, welders, generator, and 
industrial equipment. You even get d 
six lessons on motorcycle 
maintenance and repairs. 

You e 
service power $ 
charging systems, 
electrical systems, etc. 
You get practical working 
knowledge of clutches, torque convertors, 
transmissions, and other drive train parts 


togi the professional's edge. 
gi yu te pressor egy | you build as you jam. NRI is the oldest 
More Training, More and largest school of its kind in the country, 
with more than a million students in over 60 
Equipment for the Money | years of training people for new futures. 
Only NRI gives you so much for your Send for the big free catalog and see 


money. Up-to-the-minute training in easy, bite- | what NRI can do for you. No salesman will 
size lessons. . .a full array of professional | call. If postcard has been removed, write 
working tools. . .and a quality engine that | to the address below. 


Other income opportunities from NRI. 


Auto Repair vacuum pump for troubleshooting experi- 
approved by Richard Petty | ments and use on the job. Two courses, with 


America’s winningest stock car | Master Course including optional training at 


racer says, “If you really want to 
learn how to repair cars, NRI is best.” 
Includes professional tools like igni- 
tion analyzer scope, diagnostic engine 
analyzer, timing light, case-hardened 
wrenches, and much more. Basic and 
advanced courses. Check postcard for 


Air Conditioning/ 
Refrigeration/Heating 
including Solar Technology 
Gets you m a wide-open, fast- 
that fechas ising on solar heating, heat 
pumps, etc. Course is complete with professional 


tools, and you even get a top-quality Lammert | 


York Institute Resident Schoo! at no extra 
charge. Check card for catalog. 
Electrical Appliance 
Servicing 


| Good appliance repairmen are hard to come 


by. NRI trains you for your own full- or part- 


| time business in fixing everything from toast- 


ers to refrigerators and freezers. Step-by-step 
training includes professional appliance tester 
for fast troubleshooting. Check card for catalog. 


NRI Schools 
McGraw Hill Center for 
Continuing Education 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


VCR that thinks ahead 


If you're a TV addict, especially a soap- 
opera TV addict, taking a vacation 
could be catastrophic. Even with con- 
ventional videotape recorders, you 
have to be there sometime to set up 
the machine (if only to set the auto- 
matic timer) or you'll miss your 
favorite shows, 

Now, however, there's a video cas- 
sitte machine with smarts, It knows 
the cannel and times of the shows 
you'd like to see for the next week and 
automaticelly records them. 

The RCA SslectaVision 400 has a 
built-in microprocessor: a tiny ‘‘com- 
puter” on an integrated-circuit chip. 
The chip continuously checks the time 
and day against what's stored in its 
memory. When there's a tennis match, 
say, Tuesday, 9:30 PM, it turns to the 
correct channel, makes the tape, and 
turns everything off again until the 
next show comes up. 

While you're away the system will 
record up to four separato shows on 
different channels or, for the soap- 
opera fan, automatically record the 
same show every day for as long as 
the tape lasts (four-hour tape capabili- 
ty). 

The microprocessor is originally pro- 
grammed by using touch buttons. A 
keyboard lets you program the day of 
the program, the starting time, its 
length, and the channel. And. at the 
beginning of each separate recording, 
a special signal is recorded on the 
tape. When you're ready with the beer 
and pretzels, this signal automatically 
cues the deck to find the beginning of 
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each show, There's no need to hunt 
through four hours of videotape for a 
specific spot. 

The RCA SelectaVision 400 is 
$1275 and is one of three new models, 
Optional gear includes color cameras 
for making home movies, and prere- 
corded movie cassettes. 


Quick looks 


@ Nearly all the new advances in home 
TV's have been for getting a picture on 
the screen—VCR, video disc, etc. 
Soon, however, we'll be able to buy a 
device for getting them off. The Video 
Proctor, designed by Ray and Joanne 
Dobson of Larchmont, N.Y., looks like 
a pocket calculator, but is actually a 
TV programmer—in reverse. Program 
in a week's worth of shows you don't 


want the kids to see, and the TV goes 
blank at the right time and channel. 
Only those with a key can set the 
device. Cost for your censorship: about 
$160—when available. 

@ Who sells more prerecorded vi- 
deo-tapes than anybody? The crooks. 
According to a spokesman for the FBI, 
pirated prerecorded tapes are now 
outselling the legal versions. Currently, 
“Star Wars” and ‘Saturday Night 
Fever” are the top bootleg best-sell- 
ers—and neither has been released yet 
for legitimate sale. 

@ Zenith has just introduced a new 
three-hour video cassette deck, model 
KR9000W, for $995. If you have an 
earlier model, and have had problems 
using the new three-hour cassettes, 
check with your dealer, The deck may 
require a simple adjustment—one that 
the Zenith dealer will make free of 
charge. 

@ Phase Linear is working on a new 
magnetic-field hi-fi power amplifier. 
Running at nearly 100-percent efficien- 
cy, it remains cool and small. A 200- 
watt unit now under development is 
mounted in a 12-Ib., nine-in. cube. 


For your home computer 


| recently tried two of the newest plug- 
in boards for a home computer (see 
photo): a Xitan (formerly TDL) SMB II 
monitor board and a Heuristics speech- 
recognition board. If you're looking for 
control over your computer, these two 
will supply it. 

The SMB is the most complete moni- 
tor I've tried. It has 26 on-board 
commands in PROM (Programmable 
Read Only Memory), electronics to 
control any peripheral you can imagine 
(keyboard, printer, etc.), plus switches 
and jumpers to tailor it to any specific 
requirement you may have (jump to 
any memory address on reset, for 
instance). It will work with its own 
included programs or you can add your 
own; space is available on the board for 
2K (2000 bytes) of user programs in 
additional PROM and 2K of RAM 
(Random Access Memory). The SMB is 
S-100 compatible and designed for a Z- 
80 system. $395 from Xitan, 1101-H 
State Rd., Princeton, N.J. 08540. 

Speak into a microphone supplied 
with the Heuristics speech-recognition 
board and it programs the computer to 
perform your command (such as ‘’go”’ 
to a specific program, or turn on the 
“lights” in the room). The board works 
similarly to an earlier model, but this 
new version, unlike its predecessor, is 
simple to use—most of the program- 
ming is supplied in PROM on the 
board. Basically, all you do is tell it 
(through very simple programming 
in either machine or Basic language) 
whether it’s to learn a new word or 
recognize an old one and perform a 
specific function. This is one of the few 
boards available that makes a home 
computer do more than just compute. 
It’s $189 from Heuristics, 900 N. San 
Antonio Rd., Los Altos, Calif. 90422; 
available for S-100 or Apple bus 
computers. Ge) 


You know the guy we mean. 
The one who knows everything 
there is to know about hi-fi. 
Good...because the more he 
knows, the more he'll be im- 
pressed with the new Systems 
5000. Especially when he sees 
its component-like styling 

and hears how much sound it 
gives you for the money. 

Systems 5000 delivers a big, clean, well-defined 
sound. That's because its amplifiers deliver a clean 
and powerful 10 watts per channel, minimum RMS 
into 8 oonegon 70 Hz to 20 kHz with no more than 
2% total'tarfnonic distortion. 

Something else you'll like about Systems 5000 
are the Double Drivers in our new Thrusters, the 
SB-350s. These 51⁄4" Double Drivers make the 350s 
highly efficient so that 10 watts per channel will 
sound like a lot more. And when you combine the 
Double Drivers with a 2⁄2" tweeter and an 8” pas- 
sive radiator you'll get a double-barreled thrust of 
midrange, shimmering highs and that extra thrust 


Impress your friend the hi-fi nut. 
introducing Systems 5000 by Panasonic. 


of bass Thrusters are 
so famous for. 

Equally impressive, 
every Systems 5000 
comes with a sensitive 
AM/FM stereo tuner and 
an automatic 11” record 
changer with mag- 
netic cartridge and 
hinged detachable dust cover. For tape buffs, the 
SE-5508 (shown above) adds cassette, while the 
SE-5808 adds 8 track. 

And for private listening put on a pair of 
Panasonic Duo-Cone headphones. You'll think of 
them as accurate full-range speakers that just 
happen to weigh 9.2 ounces. 

So do your wallet a favor. Listen to Systems 5000. 
Your ears will love you for it. All cabinetry is simulated wood 


Systems 5000 
Pa ic. 


just slightly ahead of our time. 


« 


Kay 


Duo-Cone”™ Headphones 


DETROIT REPORT 


By JIM DUNNE 


Corvette turbo V8 


Ford and Buick use turbos on small 
engines, but Chevrolet brass thinks 
turbos belong on bigger V8's—where 
the added boost could turn emissions- 
strangled engines into performance 
screamers. One Chevy official views 
Ford's four-cylinder turbo as “‘neither 
fish nor fowl.” Buyers want perfor- 
mance, and aren't really that inter- 
ested in four-cylinder economy. So 
look for Chevrolet to be among the 
first—if not the first—with a turbo V8, 
as a special performance option on the 
Corvette. 


Ford doubts diesel will last 


Right now, Ford is banking on its 
PROCO engine to do the same job as 
the diesel. It calls the Programmed 
Combustion design a “gasoline die- 
sel.” The design uses special spark 
plugs, high-pressure fuel injection, and 
ultra-high compression ratios. Proto- 
type tooling for production of the 
PROCO is on order, and experimental 
engines will be rolling off the assembly 
line in 1980. A go/no-go decision will 
be based on the test results of those 


engines, “We'll have diesels after 
PROCO is launched,” reports a top 
Ford official, “and GM will have its 


own PROCO after the diesel.” Still, 
Ford officials remain concerned about 
diesel exhaust, saying that “‘carcino- 
gens are still a possible problem.” 


Military Ramcharger 


Chrysler's Expanded Mobility Truck 
(EMT) is a highly modified four-wheel- 
drive Ramcharger the military is look- 
ing at for multiple duties. EMT has a 
top speed of about 90 mph, with 
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More turbo diesels 


Buick is working on a V6 turbo diesel 
for the 1980's, and Oldsmobile is in 
the race, too. Buick will make a two- 
step phase-in. First, it will introduce a 
diesel version of its V6 in 1981. Soon 
afterward, perhaps as early as 1982, 
the turbo will be added. So far, 
Mercedes’ unique, five-cylinder design 
is the only turbo diesel in production. 
But others are in the prototype stage, 
one for the Volkswagen Rabbit. Buick 
sees the combination of diesel econo- 
my and turbo performance as yielding 
a near-ideal power plant to meet the 
changing needs. 


Cadillac changing engines 


For 1979, 22 percent of all Cadillac 
engines will come from Oldsmobile, an 
amazing change from three years ago, 
when Cadillac built all its own en- 
gines. Cadillac expects to use 108,000 
of the Oldsmobile-supplied 350 V8's, 
in either gasoline or diesel versions. 
The switch means Cadillac will build 
51,000 fewer of its own 425-cu.-in. 
engines in the coming year. (Olds 
supplied 57,000 last year.) The up- 
shot? Look for Cadillac to shrink its 
present 425 V8 to about 330 cu. in. 
within two years, and to offer it as the 
base power plant on Seville and Eldo- 
rado. A fuel-injection gasoline version 
will come first, soon followed by a 
diesel. 


exceptional off-road mobility, and 18 
inches of ground clearance. Chrysler 


plans a 488-cu.-in. air-cooled diesel 
for the military version. Delivered price 
will be a bargain $18,000. Suspension 
is independent front, trailing-arm rear, 
and double shock absorbers. 


Cordoba/ Magnum downsizing 


For 1980, Chrysler's personal-size lux- 
ury cars, Cordoba and Magnum, will 
become modified versions of the As- 
pen/Volare body. This change will be 
just in time to match Ford's shrinking 
of Thunderbird and Cougar XR-7, and 
will put the Chryslers on a par with 
GM's personal luxury cars. The size 
reduction will, of course, mean better 
fuel economy, as well as more passen- 
ger room in a four-place layout. Pres- 
ently, Cordoba and Magnum share the 
same basic body that is stretched an 
inch for the Newport/New Yorker/St. 
Regis big cars. 


New Pontiac 151 


Pontiac’s new, lightweight 151-cu.-in. 
four was designed specifically for 
GM's 1980 front-wheel-drive ‘'X-body”’ 
cars—Nova, Omega, Skylark, and 
Phoenix—which will be introduced this 
coming spring. One major change is to 
a "cross-flow" cylinder head (intake 
on one side, exhaust on the other). 
Contrary to earlier reports, the spark 
plugs will be on the front of the engine. 
The change to a new design is unusual 
for an engine only three years old. 
However, Pontiac admits that modifi- 
cations had to be made to fit the 
engine into the new cars. And each 
small change kept leading to others, 
until only the original connecting rods 
remained. Everything else is new. 


Americanizing the Rabbit 


Volkswagen hopes it will soon be 
building U.S. Rabbits with 75 percent 
American-made parts. Only the engine 
and transaxle will be imported from 
Germany. That's one part of a highly 
complex master plan for building Rab- 
bits for the North American market. 
Diesel Rabbits will continue to be 
imported completely assembled; all 
other ‘79's will be made here. VW 
wants as many cars as possible built 
here because it’s much cheaper than 
importing them. In the 21% years since 
the decision was made to start produc- 
tion in this country, the price advan- 
tage has grown enormously. Company 
executives are kicking themselves for 
not starting sooner. 


Two V4‘s coming 


Buick is “playing with” a V4 diesel, 
while Chevrolet is expecting a go- 
ahead from GM management for a 
gasoline V4 for the mid-1980's. The 
intense interest that swept the six- 
cylinder scene has thus spread to the 
fours. The benefits: a smaller package 
that will fit under the hood of a front- 
drive car, and easier dynamic balanc- 
ing. All four-cylinder engines built in 
this country are in-line types, and their 
length makes it difficult to fit them 
under the hoods of small cars, espe- 
cially the front-drive types with cross- 
wise engines. The V4 will allow more 
flexibility of engine orientation, and 
more room for accessories. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Play By The Rules. The owner's man- 
ual for my Peugeot diesel recommends 
oil change intervals of every 1,500 
miles. Using diesel service oils of 
motor truck quality, can | extend these 
intervals to every 2,000 miles? 


C.T.O., Easton, Maryland 


It is always best to follow the drain rec- 
ommendations specified in your own- 
er's manual. Since a diesel engine adds 
large amounts of soot to the crankcas: 
oil, more frequent oil drain interva 
may be necessary in passenger car 
diesel service. The potential fuel saving 
advantages of a diesel engine may 
compensate for the more frequent oil 
changes recommended by Peugeot 


Pennzoil Stands Alone. I’ve always 
used Pennzoil 10W-40 in my 1969 
Dodge Dart, and have had excellent re- 
sults. The engine now has 135,000 
miles on it, and uses very little oil. A 
friend of mine claims I would get better 
performance if I put an additive in my 
oil. Do you agree? 

D.P., Frazier Park, CA 


Certainly, the excellent results you have 
obtained with the use of Pennzoil 
Multi-Vis 10W-40 in your 1969 Dodge 
Dart with 135,000 miles on it is proof 
that no extra additive is needed. If 
something else were required, it would 
have been put in the oil to begin with. 


False Alarm. For the first 3 minutes 
after my car is started, I sce heavy 
exhaust smoke. Is there any additive I 
can use to cure this condition? 

G.Z., Houston, Texas 


We do not recommend using an addi- 
tive, since it will have little effect on 
exhaust smoke at start-up. Your car is 
equipped with an automatic choke. 
Fuel mixture is always rich at start-up 


which contributes to exhaust smoke 
until the intake manifold heats up 
enough to open the choke fully. Since 
the smoke stops after three minutes, you 
really don't have to worry. 


Water-Logged. What effect would mix- 
ing water with crankcase oil have on a 
car's engine? 

A.W., Lindstrom, Minnesota 


As little as 0.1% water in engine crank- 
case oil can cause foaming. Foaming 
reduces the oil's ability to carry bearing 
loads and can keep oil from entering 
high pressure areas due to close clear- 
ances that will not permit entry of aer- 
ated oil. This can result in metal to 
metal contact which may drastically re- 
duce engine life. Any trace of water in 
engine oil is reason enough to drain the 
oil and replace it with fresh oil. 


The Name's The Same. A local oil 
jobber in my area recommended that I 
use Pennzoil 4096 Gear Lubricant for 
the positraction rear axle of my 1977 
Chevrolet Caprice station wagon. 
However, there is no mention of the 
word positraction on the container’s 
label. Would you recommend a differ- 
ent lubricant for this application? 
R.R.C.. Berkeley Heights, N.J. 


Pennzoil Multi-Purpose Gear Lubri- 
cant 4096 is entirely satisfactory for use 
in your Chevrolet positraction rear 
axle. It is true that the word positraction 
does not appear on the label of the con- 
tainer, but the label does include rec- 
ommendation for use in limited slip 
units, of rear axles. This includes units 
commonly referred to as positraction, 
sure grip, and others. 


Chain Saw Choice. | have been using 
Z-7 SAE 30 to mix with gasoline 16 to 1 
in my Pioneer Chain Saw. However, I 
remember reading a column in which 
you advised the use of Pennzoil All- 


Purpose 2-Cycle 50-1 Oil for this appli- 
cation, Is this correct? 
R.K.Z., El Cerrito, California 


You are correct in that Pennzoil All- 
Purpose 2-Cycle 50-1 Oil should be 
used in your chain saw engine. A 
4-cycle oil like Pennzoil Z-7 should not 
be used in a 2-cycle engine where oil is 
mixed with fuel. The type of additives in 
a conventional 4-cycle oil might allow 
excessive deposits to form in the com- 
bustion chamber and may cause spark 
plug fouling in 2-cycle engines when oil 
is mixed with fuel. 


Every Little Bit Helps. I have been 
using a 10W-40 oil in my °63 with 
75,000 miles on the engine. I have to 
add one quart of oil every few hundred 
miles. Is it true that the use of a non- 
detergent oil would help to curb oil con- 
sumption? 

J.Z., Philadelphia, PA 


In high mileage cars normal wear often 
causes oil consumption which would 
indicate a need for an engine overhaul, 
but first you may want to try a heavier 
SAE grade of oil. A 20W-40 or 20W-50 
or a straight grade SAE 30, may help to 
reduce your oil consumption. The use 
of non-detergent oil is not expected to 
reduce oil consumption. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants, Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to; Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


“SAY, SMOKEY" 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Stalling problem 


My 1969 Plymouth V8 has about 
19,000 miles on it, and is used for 
commuting and errands—short runs 
totaling about 140 miles per week. The 
problem is that the engine simply quits 
before it fully warmed on cool or 
cold mornings. This happens when the 
accelerator is released to slow for a 
stop sign or for traffic. 

H.E. Little, San Diego, Calif. 


You have carburetor-choke trouble and 
maybe your exhaust heat damper is 
locked in place. 


Sluggish at high altitude 


| have just moved to Denver, Colo., 
from eastern Kansas. The change in 
elevation has made my two Chevy cars 
sluggish. | have contacted several 
local dealers in the Denver area and 
asked what can be done to improve the 
performance. The only answer that | 
could get was "it's against EPA regu- 
lations to make any carb or timing 
changes, and the only thing the dealer 
can do legally is check the cars to see 
if they are set to specs.” 

One suggestion from a friend was to 
advance the timing one degree for 
each 2000 feet of increased elevation. 
Can you verify this or give other 
suggestions? 

William Knoll, Denver, Colo 


The biggest single thing that happens 
at altitude is that effective cylinder 
pressure drops and the fuel system 
goes rich. Volumetric efficiency drops 
because the incoming charge is lighter 
and expanded. Moving timing is just a 
cosmetic thing. Fuel burns slower, so a 
little more spark lead helps, depend- 
ing on the fuel. | think that the only 
really sensible answer is to turbo- 
charge the next car. Denver should be 
a turbocharger's heaven. 


Intermittent misfiring 


| have a ‘76 Chrysler Cordoba. It has 
little pep and intermittently misfires so 
badly that my wife is afraid to drive it. 
| looked at the choke, but it seems to be 
working properly. The misfiring seems 
to have no set pattern, but when it 
occurs, nothing | do will make it run 
any better. Any suggestions? 

Robert Erwin, Pomona, Calif. 


Yours is a good example of “find the 
cause first and replace nothing until 
the problem is isolated.” On a car that 
misses intermittently it’s harder to find 
the cause. But missing can come from 
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rich or lean fuel mix, lack of compres- 
sion, failure of either intake or exhaust 
cycle to occur, lack of ignition, or 
incorrect ignition timing in a given 
cylinder. First get the car in a missing 
mode, then head for a good garage. 
And blow the engine down with a 
cylinder-leakage tester, as described in 
PS last month. 


Wants to clean inside engine 


What is the best way to clean the gum 
and sludge from an automobile engine 
prior to oil change? 

Charles F. Dubsky, Falls Church, Va. 


Charley, there is no good way. If it's 
loaded up and you knock it loose 
chemically, you stand a very good 
chance of doing major damage and 
certainly some minor harm. If you 
clean often you have an outside chance 
of benefits, but it’s still risky. The 
reason is that all harmful organics are 
heavy, and when put in motion they 
contact the cam, crank assembly, and 
all moving parts. Only way out for 
them is through the oil pump, then to 
the filter. Once they hit the filter they 
are trapped, but how long do they fly 
around inside the engine till oil pickup 
gets ‘em? 

Which is why I prefer frequent oil 
changes or a dry-sump oil system. 

Oil has cleansers in it when new 
and they usually get used up in a few 
thousand miles. So when you get right 
down to it, chemistry only has a 
chance when used frequently in small 
doses at low speed for short intervals. 
Or for a patch job in emergency. Or in 
a money shortage where gambling may 
get a little more service. 


Speedo gear keeps breaking 


On my 1970 Cadillac, the plastic 
speedometer drive gear keeps twisting 
off at the juncture of the shaft and the 
gear (inside the transmission). At this 
writing | am on my fourth gear in as 
many months. 

The trouble developed after the 
transmission had been overhauled. The 
guy who did the overhaul can't fix it, 
the Cadillac dealership can’t fix it, and 
Aamco company doesn't know what is 
wrong either. 

Felix Montro, San Antonio, Tex. 


Five things most likely to cause failure 
of a gear (plastic or otherwise) are: 
too much work; poor lubrication; mis- 
match of gear material; improper 
mesh; mismatch of gears. | suspect 
improper mesh is your culprit. Different 


axle ratios call for different gear sets. 
Do you have a match? Look at the 
failed gear—does it appear to have 
had proper contact in reference to 
depth? Lastly, how hard is it to turn 
the speedo cable at the transmission 
end? Could be that the cable-housing 
routing is causing the cable to be very 
hard to turn, or the speedometer is 
tight. 


Comments on limited-slip 


in March PS you answered an inquiry 
about a limited-slip differential. You 
mentioned different driving techniques, 
poorer gas mileage, and higher mainte- 
nance as being disadvantages. 
| thought | would tell you of my 
experience with a limited-slip differen- 
tial. | have a ‘65 Pontiac Star Chief, 
purchased new, that now has 193,000 
miles on it. Gas mileage runs between 
18% and 191%, depending on driving. 
Maintenance on the differential has 
amounted to three oil changes and the 
installation of a spacer washer. When 
driving you are not aware in any way 
that itis a limited-slip differential. 
Bill Young, Taylorsville, Calif. 


Congratulations on your fine mainte- 
nance and driving that put you so far 
above average. Bet ya $5 your limited 
slip quit working years ago. 

When wear reduces the bias across 
the plates, the rear reverts to plain 
open rear. This has happened to most 
that I've seen before 25,000 miles. 


Wankel as diesel? 


I've been wondering why someone 
hasn't thought of a rotary diesel, It 
seems to me that a Wankel diesel 
would have many advantages over a 
contemporary diesel piston engine, 
such as no valves to slam open and 
shut, no beefy con rods or pistons, 
tremendous torque and horsepower 
with higher operating rpm. 

With turbocharged air compression 
and fuel injection, there should be no 
problem with pre-ignition. What do you 
think? 

Paul Luiz, Kaneoke, Hawaii 


I think the Wankel is a big thermal 
leak. It could have been a very good 
engine if energy was not in such a 
desperate in-between stage. It was an 
outside chance as a smali engine oper- 
ated at very high rpm. But, so far, bad 
basic thermal physics outweigh its good 
mechanical characteristics. They're still 
on the drawing board, though, as PS 
noted in the September issue, and some 
research involves diesel. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—,”’ 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 


GOOD TIME TASTE 
NOW LASTS LONGER... 


y 4 


Warning: The Surgeon General Has Determined 9 mg. “tar”, 0.9 mg. nicotine 
That Cigarette Smoking Is Dangerous to Your Health. av. per cigarette by FTC method. 


©1978 B&W T Co. 


You get genuine tobacco flavor in a low tar’100...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


79 snowmobiles 


-improved comfort, 
handling, performance 


By RAY HILL 


New engineering and design fea- 
tures make the ’79 lineup of snow- 
mobiles a lively, high-performing 
group. Among the features are 
long-travel suspensions, higher 
horsepower engines, and new aero- 
dynamic body designs. Here’s a 
quick look at some of the more 
interesting engineering highlights. 

Bombardier Ski-Doo. A new 
model this year is the Blizzard 
9500—a high-performance (approx- 
imately 100-mph top speed) trail 
sled with a 437-cc, two-cylinder, 
two-stroke liquid-cooled engine. In- 
stead of circulating through a ra- 
diator, the coolant passes through 
aluminum extrusions (see photo) 
in the tunnel above the track. Snow 
and air thrown against the extru- 
sions by the track dissipate the 
engine’s heat. 

The rest of the cooling system— 
though similar to last year’s liquid- 
cooled engines—is neat, too. 
There’s no belt-driven water pump. 
The pump is driven directly off the 
crankshaft, as is the rotary valve 
(which precisely controls fuel in- 
take to the cylinders). With the 
exception of two hoses (one into 
the engine and one out), all coolant 
passages are internal—eliminating 
the extra gaskets, manifolding, and 
other plumbing sometimes seen on 
L/C engines. Coolant capacity is 
slightly over one gallon. 

The 9500 chassis has a deeper 
tunnel to allow for more suspension 
travel. Some makers have gone to 
smaller-diameter idlers on the rear 
of the track to get increased sus- 
pension travel. “But this increases 
rolling resistance,” says Phil Mick- 
elson, Bombardier service manager. 
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New center-section front pan on 
Deere’s Trailfire is low-alloy steel. Sides 


“What we’ve opted for is increased 
tunnel depth while retaining the 
standard large-diameter roller.” 

The result is the rider sits high- 
er on the sled—but gets about five 
inches of rear-suspension travel. 
Front-suspension travel has been 
increased by about % inch by 
going to a single leaf spring on 
each ski instead of a stack of leaf 
springs. Most of the ’79 Ski-Doos 


he, 


of pan are thermoplastic rubber, which 
remains flexible at low temperature. 


use the mono-leaf spring up front. 
The 9500’s water-cooled engine 
puts out in excess of 90 hp at the 
crankshaft, Bombardier claims. A 
tamer sled is the 5500, but its air- 
cooled, 498-cc, twin-cylinder, two- 
stroke piston-port engine speeds to 
well over 70 mph. Both sleds’ bodies 
underwent extensive wind-tunnel 
testing to improve handling at high 
Continued 


The test results are in! 
Jeep Pickup | 
proved superior! 


Jeep proved superior to Ford, 
Chevy and Dodge in a test of 
automatic 4-wheel drive systems. 


In an independent test of the leading 
4-wheel drive pickup trucks, Jeep Pickup == 
with Quadra-Trac® proved, that in normal 
P automatic, it had the best traction of the 
5 -~ automatic 4-wheel drive systems tested. 
A Better than the systems of Ford, Chevy or 
2; Dodge! 

See your Jeep dealer for the test re- 
” r sults-or send the coupon to Jeep Corp., 
Literature Distribution Dept., 37200 Amr- 
heih Road, Livonia, Mich. 48150. Don't buy . “ae 
a Ford, Chevy or Dodge until you read” 
the facts. If you want the best traction, 
you want Jeep! 
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‘79 snowmobiles 


[Continued] 


Fan-cooled muffler on Ski-Doo 5500 
Blizzard looks like this. Note that pipe 
from the fan shroud connects to a cylin- 
der surrounding the muffler. 


speed, and to keep the wind off the 
driver. 

One interesting feature on the 
5500 is its air-cooled muffler (also 
used on the Citation model). It’s 
intended primarily to keep under- 
cab temperature, and therefore en- 
gine operating temperature, at an 
acceptable level. At the same time, 
it reduces the complexity of con- 
struction necessary to shield the en- 
gine from the heat. 

The result is a cylindrical layer 
of sheet metal wrapped around the 
muffler, with a 14-inch air space 
between the cylinder and the 
mufiler. Air is blown through the 
air space, and exits concentrically 
with the exhaust, thus cooling the 
exhaust as well as reducing noise. 
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Front suspension of Arctic’s Trail Cat 
bears a resemblance to automobile 
front suspension. Coil-spring preload 
is adjustable with a spanner wrench. 


Another noteworthy develop- 
ment from Bombardier is a new ski 
shape, found on all Everest and 
Blizzard models. The rear of the 
ski has increased curvature, mak- 
ing it easier to pull the machine 
backward should the need arise. 
At the front of the ski, the attack 
angle is flatter. It still comes up as 
high ultimately, but the angle of 
the curve is decreased. In soft, 
“packing” snow this allows the ski 
to climb on top rather than push 
the snow in front, and makes start- 
ing up easier. The underside of the 
ski, shaped in a convex fashion, 
throws the snow out in a horizontal 
spray, away from the rider. 

Arctic Cat. Biggest news from 
this maker is the Trail Cat, a new 


Aluminum extrusions in top of tunnel 
on Ski-Doo’s 9500, 7500, and 444 L/C 
snowmobiles replace radiator. Coolant 
flows through them to dissipate heat. 


Trail Cat's wide ski stance and long- 
travel suspension make it ideal for rid- 
ing on marked trails. Wide skis could 
cause problems on narrow trails. 


Shock inside of coil spring is also used 
for rear suspension on Trail Cat. As with 
front suspension, spring preload is ad- 
justable on both rear shocks. 


model with long-travel suspension. 
Although several manufacturers 
this year have increased suspension 
travel, you’re still talking about an 
average of three to four inches on 
most sleds, says Bob Carlson, Arc- 
tic vice president of engineering. 
The Trail Cat comes off the assem- 
bly line with a whopping seven 

inches of travel front and rear. 
Both front and rear suspensions 
use a shock-inside-a-coil-spring ar- 
rangement (similar to the shocks 
found on the rear of motorcycles). 
For better stability, front spin- 
dles (where the skis attach) are 36 
inches apart (compared to most 
sleds, which are in the 24-to-34- 
inch range). Front skis are also 
Continued 


‘The most powerful battery 
you can buy for your car” 


presents 


hree powerful alternatives. 


315 Amps (Group Size 24) 
Cold Cranking Power 


$37.00* 


Limited 3 Year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
3 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 
e If it fails during the first year— 
we will replace it free. 
e |f it fails during the 2nd year, 
we will allow $20.00 towards the 
purchase of a new battery. 
e If it fails during the 3rd year, 
we will allow $10.00 towards the 
purchase of a new battery. 
Just return it with proof of 
purchase to the nearest 
JCPenney store for service. 


The F 


78 JCPenney Co., Inc. 


410 Amps (Group size 24) 
Cold Cranking Power 


$47.00* 
Limited 4 Year Warrantly 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
4 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 
e If it fails during the first 2 years— 
we will replace it free. 
e If it fails during the 3rd year, 
we will allow $20.00 towards the 
purchase of a new battery. 
e If it fails during the 4th year, 
we will allow $10.00 towards the 
purchase of a new battery. 
Just return it with proof of 
purchase to the nearest 
JCPenney store for service. 


500 Amps (Group size 24) 
Cold Cranking Power 


$55.00* 


Limited 5 Year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
5 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 
e If it fails during the first 3 
years—we will replace it free. 
e If it fails during the 4th year, 
we will allow $20.00 towards the 
purchase of a new battery. 
e If it fails during the Sth year, 
we will allow $10.00 towards the 
purchase of a new battery. 
Just return it with proof of 
purchase to the nearest 
JCPenney store for service. 


The JCPenney Batteries 


! Line of Maintenance-Free Batteries. 


* Prices slightly higher in Alaska, Hawaii, and Puerto Rico. 
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‘79 snowmobiles 
[Continued] 


New convex skis on several '79 Ski-Doo 
snowmobiles deflect snow away from 


independently sprung, unusual in a 
production sled. 

The engine in the Trail Cat is a 
340-cc, twin-cylinder Suzuki (all 
engines used in Arctic snowmo- 
biles are from Suzuki), based on 
the 440-cc engine found in the El 
Tigre. The 340 engine is 15 pounds 
lighter, due partly to decreased dis- 
placement, and partly to shaving 
weight in a few strategic places. 

John Deere. Its headliner this 
year is the Trailfire. Completely 
new, this sled is leaner and lower 
than any of its predecessors. At 364 
pounds, it’s 40 pounds lighter than 
a comparable 1978 Cyclone. 

Overall geometry of the vehicle 
has been designed to put the center 
of gravity as low as possible. “The 
engine sits very low in the sled, 
with the centerline of the crank- 
shaft only 10% inches off the 
ground, versus a normal height of 
1314 inches,” says Dick Teal, a 
Deere engineer. Suspension travel 
has been increased, and seats are 
thicker for more ride comfort. 

The chassis is a high-strength, 
low-alloy steel, which Teal says 
withstands an occasional front-pan 
collision with a rock or tree stump 
better than a softer metal such as 
aluminum. The frame member that 
constitutes the center section of the 
front pan is flanked on both sides 
by thermoplastic rubber (half rub- 
ber, half polypropylene). If you 
sideswipe something, the material 
will give rather than dent or break. 

Polaris. This maker continues to 


rider in a horizontal spray. Note single 
leaf spring, also on several models. 


concentrate heavily on the perfor- 
mance market. The major thrust 
for °79 has been in the suspension 
area—increased travel (from 23% 
inches to about five inches on some 
models). Travel is also more pro- 
gressive—so the first part of com- 
pression is soft, then the rest of 
travel becomes stiffer to accommo- 
date both slow and fast riders. 
Adjustable handlebars, thicker 
seats, and higher wind screens are 
also featured on some models. 

Yamaha. New this year is the 
3000 Enticer, a performance sled 
(85-mph top speed) that uses a 
large-displacement (540-cc) engine 
designed to operate below peak 
capacity. Yamaha says that using 
this low-stressed big engine helps 
to reduce noise and increase mpg. 

Kawasaki. The lineup here is 
generally unchanged for ’79 except 
for styling. Four out of five models 
have capacitor-discharge ignition; 
three are oil-injected, and two are 
liquid-cooled. 

Moto-Ski. Another Bombardier 
marque, it features basically the 
same lineup as Ski-Doo, but with 
fewer models. The Grand Prix Spe- 
cial is equivalent to the Ski-Doo 
5500 with fan-cooled muffler. 

Scorpion. Big news is the new 
440-cc Whip. It features a new, 
longer-travel suspension system 
(about five inches of travel), and a 
new hemi-head. All Scorpion en- 
gines have hemi-heads this year, in 
recognition of the lower-octane gas 
now commonly used. oe) 


Over 40 new and unique electronic prod- 
ucts in this colorful new catalog plus 
nearly 400 others — all in easy-to-build, 
money-saving kit form. Read about all 
the exciting gifts you can give, OR GET! 


i n ai 


8-channel simplex with + or —600 
kHz offsets giving you a total of 24 transmit 
and 8 receive channels with only 8 crystals. 


The first 
computerized instrument to combine all 
these important weather instrument func- 
tions. Displays time, wind direction and 
magnitude, indoor/outdoor temperature, 
barometric pressure, even wind chill factor. 
Computer memory provides useful storage 
and recall of data. 


A 
powerful and sophisticated stereo amplifier 
and an LED output indicator are two new 
products designed for stylish rack-mounting! 
Both offer the power, features and value 
Heathkit hi-fi-equipment is famous for! More 
to come! 


Versatile clock/timer shows time in 
hours and minutes, 24-hour timer that reads 
to nearest second. Bright, easy-to-read dis- 
lay; low-power circuit that doesn’t drain 
attery. 


Low-priced scope features extra-bright 
races, selectable triggering, 7-position vari- 
ible time base, DC to 5 MHz bandwidth. 


luorescent light serves as a handy and 
ugged portable light for outdoor uses. Re- 
hargeable battery power supply for years of 
lependable, money-saving use! 


Pat 


1 ae eee a 
This NEW Heathkit Catalog is yours F REE! ESSEE {oat Company, Dept 016-470, DAY! 


El piease send me my FREE Heathkit Catalo I 

OVER 40 NEW PRODUCTS — Bt am not on your mailing list. į I 

SEND FOR YOUR COPY NOW! I I 

OR, you can redeem this coupon at your nearest I Name. I 

Heathkit Electronic Center where Heathkit products 

are displayed, sold and serviced. Check the white | Aronn I 

ages of your phone book for the store nearest you. I city state: I 

f coupon is missing, write | I 
Heath Company, Dept. 016-470 CL-673 zip $$ $$ @_$_£_— 

Benton Harbor, Michigan 49022 a a EE 


ON TARGET 


By PAUL WAHL 
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New from Winchester 


Just in time for this fall's hunting sea- 
son, Winchester has introduced the Big 
Bore 94 XTR, a new version of the 
company's famous lever-action rifle in 
a brand-new, more powerful caliber 
375 Winchester. The added punch of 
this larger caliber makes it ideal for 
brush-country use on whitetail deer 
and larger woods game. 

While retaining the traditional ap- 
pearance of the familiar 30-30 carbine, 
the Big Bore 94 has a beefed-up re- 
ceiver, its American walnut stock and 
forearm are checkered, and there's a 
recoil pad to ease the kick. The new 
carbine has a 20-inch barrel, hooded 
ramp front sight, and semi-buckhorn 
rear sight. The tubular magazine holds 
six cartridges. Its overall length is 
37% inches and the weight is about 
6% pounds. Price of the Big Bore 94 
XTR carbine is $199.95. 

Delivering approximately 10 percent 
more energy than the 30-30 Winchester 
or 35 Remington cartridge, the 375 Win- 
chester is offered with 200- and 250- 
grain bullets. The former achieves a 
muzzle velocity of 2200 feet per sec- 
ond and a muzzle energy of 2150 foot- 
pounds, while the numbers for the lat- 
ter are 1900 fps and 2005 ft-lb. A box 


WINCHESTER BIG BORE 94 XTR CARBINE 


WINCHESTER MODEL 23 PIGEON GRADE XTR SHOTGUN 
nme nar 


of 20 rounds costs 


$11.10. 
The new Win- 
chester Model 23 


Pigeon Grade XTR 

shotgun is made in 

Japan. This is a 

high-quality side- 

by-side double bar- 

rel of conventional 

box lock type with 

a selective single 

trigger, selective au- 

tomatic ejectors, au- 

tomatic safety, and 

ventilated-rib barrels 

with chromed bores. 

It has a satin-fin- 

ished silver-gray re- 

ceiver, a trigger 

guard, and top lev- 375 30-30 
er decorated with fine scroll engraving. 
The American-walnut pistol-grip stock 
and beaver-tail forearm are hand-check- 
ered. 

A 20-gauge version will be available 
in 1979, but this year the Model 23 
will be produced only in 12 gauge with 
three-inch chambers, in standard barrel 
lengths and choke combinations, at a 
weight of about seven pounds. Its price 
is $830. 

The Big Bore carbine, cartridges, and 
Pigeon Grade shotgun are from Win- 
chester-Western Div., Olin Corp., 275 
Winchester Ave., New Haven, Conn. 
06504. 


Squirrel rifle 


Easily one of today’s handsomer black- 
powder guns, the new Mowrey caplock 


Squirrel Rifle, caliber 36 or 45, is 
based on the Allen & Thurber design 
of the 1830's. This muzzle-loader has 
a polished brass frame and butt plate, 
and is stocked in curly maple. With its 
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nicely browned 28-inch octagon barrel, 
the Squirrel Rifle is 43 inches overall 
and weighs about seven pounds. Not 
only a fine shooter, this little rifle also 
makes a very attractive wall decoration. 

Mowrey Gun Works (Box 28, lowa 
Park, Tex. 76367) also makes two 
other similar guns: the Plains Rifle in 
caliber 50 or 54, and a 12-gauge muz- 
zle-loading shotgun. Prices of all three 
models are the same: $199. For $133, 
you can get any of these in kit form 
and build it yourself. 


Gunsmithing tools 


Squaring up a scope sight can be a 
real chore, but you can do it in sec- 
onds with the Cross Hair Square. In- 
serted into the re- 

ceiver (with bolt j 
removed) of most ( 


centerfire bolt-ac- 
tion rifles, this clear‘ 
plastic gadget pro- 
vides a vertical in- 
dex line for reti- 
cule alignment. No 
scope user should 
be without one—it's 
only $4.95 plus 
25¢ for shipping. 
The Cross Hair 
Square is just one of many special tools 
for gunsmiths offered by the B-Square 
Company, Box 11281, Fort Worth, Tex. 
76109. Some of these items will be use- 
ful in any workshop. Two that are really 
invaluable to me are the Tru-Tapper and 
Frozen Screw Jack. A precision tap 
wrench and guide, the Tru-Tapper 
($21.95 plus $1 
shipping), is used 
in a drill press 
to assure straight 
threaded holes and 
virtually eliminate A 
tap breakage. The 


I. 


CROSS HAIR SQUARE 


TRU-TAPPER 


Frozen Screw Jack 
($24.95 plus $1 
shipping) clamps a 
screwdriver blade 
into the screw slot 
so that it can’t slip 
out during turning 
with the unit's T- 
handled wrench, 
Most frozen screws 
can be backed out easily with this de- 
vice. The B-Square catalog is free. 


FROZEN SCREW JACK 


Marlin essay contest 


“Is It Enough to Be A Safe Hunter?” 
is the topic of this year’s hunter safety 
essay contest sponsored by the Mar- 
lin Firearms Company. Students in 
state hunter safety courses are eligi- 
ble; closing date is May 1, 1979. Na- 
tional winners will receive $2000 in 
U.S. savings bonds, and their instruc- 
tors will be presented engraved Marlin 
lever-action 22 rifles. Winners in the 
state semifinals will be awarded $50 
L.L. Bean gift certificates. Entry forms 
are available from hunter safety in-| 
structors or by writing to Marlin Essay 
Contest, 100 Kenna Dr., North Haven, 
Conn. 06473. | 


New book 


Score Better at Trap and Skeet is the 
best alternative to private lessons from | 
author Fred Missildine, America’s fore- 
most shotgun instructor. 163 pages, | 
illustrated, $10.95. Winchester Press, 
205 E. 42nd St., N.Y., N.Y. 10017. BE 


Light 
N 0 
Winsto 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Helical space-station modules are assembled in orbit 


Shaped like a diamond with 20 faces 
and some of its points cut off, each of 
these space-station modules would be 
small enough to fit into a space shuttle 
or similar vehicle for delivery into 
orbit, At its selected site the module 


Cyr 


Guide matches dovetail grooves 


Cutting of dovetail joints for a box or 
drawer bottom is usually a tedious job 
for a home craftsman. This slotted, 
comb-like guide could help him locate 
and mill the transverse piece on 
spaced centerlines, then offset and 
duplicate size and spacing on the 
matching piece. The guide could be 
used with an ordinary electric drill. 


The following patents have been issued on these inventions: Space 
module—No. 4,057,207 to John Hogan, Williamsburg, lowa; Dove- 
tail guide—No. 4,704,736 to Robert Wolff, Engeln, W. Germany; 

No. 4,061,149 to Mark Raczkowski, Clifton, 
Pickup sleeper—No. 4,027,911 to George V. Johnson, Portland, Ore.; 


Smoke exhauste! 
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would be lifted out and joined to iden- 
tical units in a connected spiral of 
whatever size is wanted for an ex- 
tended mission. Rotating inner cores 
would create an earth-gravity environ- 
ment. Defective units could be replaced. 


Ashtray exhausts smoke 


Ducted to the outside of a car, bus, or 
train (or to a venting chamber in an 
airplane), this tip-up ashtray would 
exhaust smoke from a resting cigar, 
cigarette, or incompletely extinguished 
butts. On ground vehicles, exhaust 
ducts would be connected to exterior 
air scoops so movement would create 
enough suction to draw out the smoke. 


zi 


Pickup sleeper folds out 


Hinged to one side of a pickup, this 
bed-size, tented ledge would fold out 
when wanted to provide simple, cov- 
ered sleeping accommodation at low 
cost and with little effect on normal 
vehicle use. Adjustable outboard legs 
would support the bed ledge in open 
position and, pivoted in, would latch 
the platform, bedding, and folded 
shelter in a closed, traveling position. 


Foam inserts insulate blocks 


Slipped into slotted cavities in other- 
wise ordinary concrete blocks, these 
molded polystyrene foam inserts might 
increase their heat- and sound-insulat- 
ing and fire-retarding abilities. Notch- 
ing the insulating material into the end 
webs, it's said, improves insulating 
quality without interfering with normal 
and necessary finger access. 


Biock inserts—No. 4,027,445 to David Nickerson, Wilbraham, Mass. 

Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D. 
; cents each. To write to an inventor, if address above is insufficient, 
address him by name and patent number in care of the Commissioner. 


C. 20231, at 50 


THE REMARKABLE THING ABOUT THIS BIG SCREEN 
TELEVISION IS ITS GE VIR COLOR SYSTEM. 


In 1977, General Electric won an Emmy for 
being the first to use the broadcaster's VIR 
color signal in home television. This year, we 
bring you a revolutionary new big picture tel- 
evision with the incredible VIR color system 
built into it.We call it Widescreen 1000. » 

Like every GE VIR set, computer-like 
circuitry uses the broadcaster's VIR sig- 
nal on many programs to automatically 
adjust flesh tones, background colors, 
blue skies and green grass. Giving 


you vivid lifelike colors. And all of this | [@v vir 


BROADCAST CONTROLLED COLOR EJ 


happens an incredible sixty times a second. 

The Widescreen 1000 is a super-size 
TV with a picture three times as big as a 25" 
diagonal console. With all the advanced 
engineering found in GE sets. Including 
electronic tuning and the “chairside 
convenience’ of random access remote 
control. 

Call toll-free 800-447-4700 [in Ill. 
800-322-4400] to find out where you 
can see the Widescreen 1000 and other 
GE VIR color TVsets. 


GE"Command Performance’ 
VHS video cassette recorder optional. 


GENERAL 


ELECTRIC 


A Revolutionary 
Me Sleeping Experience 
\ The Original Velveteen 


a: 6 
~ ~“@ 


Durable. Sensual...The most luxurious 
way to spend a third of your life. Sleep on 

cloud of firm, natural air. Awaken 
refreshed. There are no harsh metal 
springs or wads of stuffing. It's the 
ultimate sleeping adventure. 


The velvet-tufted AIR BED is a durable, 
permanent mattress that adjusts to your 
own comfort. It takes the seasickness, 
immobility and weight out of waterbeds. 
Yet, it offers the same, “give and take,” 
sensation. Multiple air filled coils wenoo 
your hony evenly and independently. You 

| don't sink down. Corners don't fly up as 
with inexpensive plastic furniture. Two 
people can sleep on a full, queen or king 
size bed virtually undisturbed by the 
other’s movements. 


A Permanent Bed Air Coil Construction 


Lightweight. A perfect guest bed. Store it 
on a shelf. Take it camping. For vans, 
boats, summer homes. Sunbathe and 
float on it. Use it on a floor. All sizes fit 
standard bed fram: d ” high. In- 
flates in minutes with a cannister vacuum 
or air pump. (Beds come with adapter). 


Tough 20 gauge PVC. Washable. Cleans 
with soap and water. Colors stay bright. 
Repair kit included. Use the bed for 10 
days. If not satisfied, return it within 10 
days for a courteous refund. 

— pioase sondmethe following AIA BEDS; C—C 
D King:74" x 80 tem 2374) 

5 Queen 


Minois Residents include 5% l 
DO CheckorM.O.Enclosed C Ch j: 
O American Expres 
D Bank Amer.Visa 
CardNo.. 

Name. 
Address. 


l 
l 
l 
l 
cny. l 
l 
l 
I 
! 


D Diners Club Blanche 


Exp. Date. 


State Zip 
Signature 
PSMB-305 ICMI 1978201 
tution" 800-323-2272 iaai zoi 
790 Maple Lane Bensenville, 1l. 60106 


Contemporary 


‘Marketing Inc. 
62 | POPULAR SCIENCE 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Battery saver 


Does your calculator use up batteries 
too fast because you find it a nuisance 
to switch it off between calculations? 
Hit the 1 button, suggests John W. 
Dana, of Hamden, Conn. With 1 
instead of O carried in the display, 
only about one-third as much current 
will be used, since six of the seven 
segments in a digit must light up to 
form a O, but only two are needed for a 
1. It’s the display, not the actual calcu- 
lations, that uses up most of the juice. 


Puzzle of the month 


Four houses occupy the corners of a 
10-kilometer square. A telephone line- 
man has a 28-kilometer coil of cable 
with which to connect them all to each 
other. Richard E. Meyers, of Pacifica, 
Calif., asks if you can figure out any 
way it can be done. 


That busted flagpole 


Posed in the September issue was a 
question about a 40-foot flagpole bro- 
ken like this. Question: How far up did 
the break occur? 


-—y 
You might begin by calling the 
standing length x, which makes the 
rest of the pole 40 minus x, and calling 
the distance from building to tip of 
pole on the ground y. 

By the geometry rule about similar 
triangles, you can then say that x is to 
10 as 10 is to y. So y equals 100 over x. 

According to Pythagoras, the sum of 
squares of x plus 10 and y plus 10 
equals square of 40 minus x. Substitut- 
ing the value found for y and multiply- 
ing both sides by x squared over 100 
simplifies the equation to: x’ - 14x + 
20x + 100 = 0. 

But solving cubic equations is not 
everybody's cup of tea; and that's 
where your pocket calculator comes in. 
Its terrific computing speed makes it 
feasible to solve this equation by 
guess-and-try. 


By merely substituting various pos- 
sible whole numbers you'll quickly 
discover that there must be a solution 
that lies between 4 and 5—and a 
second solution between 11 and 12. 
You can then refine each approximate 
solution by trying, for example, 4.5, 
then 4.4, and then 4.45 and so on, 
carrying it to as many decimal places 
as your calculator has room for. 

According to my calculator, the flag- 
pole must have broken at a point either 
4.447,480,132 feet or 11.50,658,692 
feet above the roof. 

By the way, if | don’t do something 
about it right now I’m going to get two 
kinds of letters chiding me about my 
rather simple-minded approach to iter- 
ative solutions. One batch will point 
out that even with a simple calculator 
there's a routine that will cut the steps 
way down. True, but it involves more 
algebra than | want to get into right 
now. Other calculator fans will demon- 
strate how useful a programmable 
calculator is in either case, and they 
will be absolutely right, too. 


Spider gets fly 


The other puzzle tossed at you in the 
September issue had to do with finding 
the shortest course by which a hungry 
spider at one end of a rectangular 
room could crawl to reach a succulent 
fly at the other. Each critter is at the 
midpoint between side walls, the spi- 
der a foot from the floor, the fly a foot 
from the ceiling. The room is 40 feet 
long, 20 feet wide, 20 feet high. 

Well, the obvious route is straight 
down to the floor, straight across it 
and straight up. (Or straight up, across 
the ceiling, then down.) It’s easy to 
add 1 to 40 to 19 and find a distance 
of 60 feet. What's hard is to believe 
that there can possibly be a shorter 
route—and to find it. 

You can solve the puzzle by using a 
method that is not available to the 
spider, unless he possesses the kind of 
structural visualization that is said to 
make a good engineer. Regard the 
room as a cardboard box that you can 
cut open along all edges in various 
ways. With the six surfaces laid flat 
you can draw a straight line from spi- 
der to fly and calculate its length. 

Try opening the box so the end walls 
remain attached to one side wall. 
You'll find it evident the shortest trip 
is the hypotenuse of a right triangle 
having one side 18 (20 minus 1 minus 
1) and the other 60 (10 plus 40 plus 


10) feet. With the help of Pythagoras 
and your calculator you find the square 
root of the sum of the squares of those 
two sides: 62.64 feet. 

That's no improvement. So try open- 
ing the box with the spider’s wall 
attached to the floor, the fly's to the 
side wall. Now one side of the right 
triangle is 1 plus 40 plus 10 and the 
other side is 10 plus 19. This gives the 
spider 58.67 feet to go—better. 

Now cut up your (real or imaginary) 
box again, this time with the spider's 
end attached to the floor and the fly’s 
to the ceiling. The course becomes the 
hypotenuse of a triangle having one 
side 1 plus 40 plus 1 and the other 10 
plus 20 plus 10. This turns out to be 
the route of choice, a mere 58 feet 
from perch to lunch. 


Speaking of puzzles 


Did those of you with scientific calcu- 
lators find—by iteration or other 
means—a satisfactory answer to the 
other question asked in September? 
What number raised to its own power 
and diminished by itself equals 100? 
For checking purposes, here’s my 
result; 3.612,835,321. 


H-P freebie 


Hewlett-Packard’s current catalog in- 
troduces the new E-series calculators, 
which include the math-and-science 
31E shown here. At $60, it's H-P's 
lowest-priced calculator yet. The ‘’Per- 
sonal Calculator Digest, as the H-P 
b yy 


atalog is called, is more than just a 


roduct listing, by the way. It is 
rammed with highly readable edito- 
ial material and product-comparison 
harts that would interest any calcula- 
or buff. For a copy of the Digest, write 
o Inquiries Manager, Hewlett-Packard 
o., 1507 Page Mill Rd., Palo Alto, 
alif. 94304 Ge) 


bs calculator columnist Darrell Huff 
P.O. Box AS, Carmel, Calif. 93921) 
s the author of How to Lie with Sta- 
istics, How to Take a Chance, and 
ther works. He welcomes comments, 
olutions, and suggestions. 


Pace Arrow. a 
Total luxury in a motor home. That’s 
Pace Arrow for 1979. 
With accommodations planned for the K 
whole family, it lets you get away in style py 
with everything you need. oe K 
Inside and out, there are major new z 
features. All planned to add even more 
beauty and function. 
If you're thinking of investing in the 
motor home of your dreams, invest some 
time at your Pace Arrow dealer. Soon. 


PACE ARROW 
BY FLEETWOOD, For information write: Fleetwood-Pace Arrow 


The World's Largest Manufacturer of Recreational Vehicles Dept. M118, PO. Box 7638, Riverside, CA 92523. 


LEARN 


MEAT CUTTING 


‘Train quickly in 8 short 


weeks at Toledo 


LOG 
UNIQUE SPORTS CA. SPLITTER 
R KIT 
fi Fun. Enr opu. (Laser 22,000 LB. FORCE 
Deslershincemn teed. EZ. INEXPENSIVE NON—HYDRAULIC SYSTEM 
á aan a 
ips’ = splitting stroke in less than 8 seconds 


Available _ {total cycle 11 sec.) Safe, efficient, and 


economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 1911 
6901 S. Yosemite. Englewood. Colorado 80110 


s 690 E. 3rd St. 
D Cokato, MN, 
5 55321) 
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The 


auto-emissions 


MESS How did we get there? 
Where are we going? 


By EDWARD EDELSON 


Immense reduction in allowable 


pollutants can be seen in chart below. 


NO, standards began in 1973. 


The single most important issue in the automobile-pollution controversy 
is the mounting indisputable evidence of a direct line between air pol- 


lution and health. 


Report of the Senate Committee on Environment and 
Public Works on the 1977 Clean Air Act Amendments 


There is little evidence indicating an important relationship between 
automobile emissions and ill health on a nationwide scale. 


Air Pollution and Human Health, by Lester B. Lave 
and Eugene P. Seskin, Johns Hopkins University Press, 1978 


Automobile emissions is an undeni- 
ably controversial subject, clearly 
reflected by the quotes above. 
Some people might read them and 
say that you pay your money and 
you take your choice. Well, you'll 
be paying your money . . . but you 
won’t be getting your choice. Like 
it or not, it has already been made 
for you. 

Last year, after one of the rough- 
est lobbying battles ever seen on 
Capitol Hill, Congress set strict 
limits for the amounts of pollution 
cars can emit in the 1980's. Last 
year, you could get passionate 
arguments from industry execu- 
tives about the financial wisdom of 
the tough new standards. This 
year, I found industry leaders don’t 
care to waste more ammunition on 
a battle that they consider already 
lost. (Although they do have a few 


rounds left for some ongoing skir- 
mishes. ) 

Today’s emission controls cost 
an estimated $250 per car. The next 
generation will add $200 to that. 
(Those are industry estimates; En- 
vironmental Protection Agency es- 
timates are a bit lower.) Since EPA 
is stepping up its program of in- 
specting cars to be sure their per- 
formance on the road is as adver- 
tised, you might be paying even 
more to keep your 1980’s car in line. 

The 1981-model cars will emit 
about 90 percent less pollution 
than pre-control cars, at a cost the 
National Academy of Sciences esti- 
mated at $8-11 billion. What will 
that buy? 

The goal of all anti-pollution 
legislation is, of course, to safe- 
guard human health. But will that 
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The auto-emissions mess 
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Three-way catalytic converter (above) 
is heart of emission-control systems for 
1980's. Arrows show how exhaust gases 
are forced through catalytic pellets in 
GM-type converter. Eye of the system is 


lofty goal actually be achieved? 
How much were the old levels hurt- 
ing us? Are the new levels “safe”? 
How many lives will they save? 

No one knows the answers to 
these questions with any precision: 
The scientific underpinnings for 
this body of legislation are simply 
not yet solid enough. 

To follow the trail that led to the 
auto-emissions mess, and to inter- 
pret what the experts think about 
it, you’ve got to understand some 
technical details. 


Three-way converter 


The emission-control system of 
the 1980’s will be built around the 
three-way catalytic converter. As 
its name indicates, it has to dispose 
of the three principal automotive 
pollutants: unburned hydrocarbons 
(HC), carbon monoxide (CO), and 
nitrous oxides (NO,). 

Chemically, that isn’t easy. HC 
and CO come from incompletely 
burned fuel, and must be oxidized. 
NO, comes from high engine tem- 
peratures, and must be reduced. 
Anyone with a vague memory of 
high-school chemistry will recall 
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Volvo's Lambda-sond system pio- 
neered the three-way catalyst concept. 


Schematic shows how the system func- 
tions with Volvo's fuel-injection engine. 
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oxygen sensor (right) in exhaust mani- 
fold. Gases enter slots at base. Oxygen 
content is compared to atmosphere by 
the action of two platinum electrodes 
and a zirconium-dioxide electrolyte. 


that oxidation and reduction are 
chemical opposites. To carry out 
both simultaneously in something 
about half the size of a toaster oven 
is quite a feat. 

Detroit will do it with the help of 
modern electronics. It has been 
found that there is a narrow “win- 
dow” of exhaust-gas composition in 
which the three-way converter will 
work. The exact composition can 
be achieved only if the engine 
constantly gets the ideal (stoi- 
chiometric) mixture of air and fuel, 
a 14.7:1 ratio. 

This ratio will be achieved by 
placing a spark-plug-size oxygen 
sensor in the exhaust manifold. 
The sensor has a zirconium-dioxide 
electrolyte between two platinum 
electrodes, one exposed to exhaust 
gases, the other to the atmosphere. 
Differences in oxygen content are 
automatically converted to electri- 
cal signals. Those signals go to a 
microprocessor that makes the car- 
buretor mixture leaner or richer. In 
GM’s system, for example, this 
happens about 30 times a second. 

But there’s a rub. While De- 
troit’s engineers have decided on 
the basic system, some crucial de- 
tails still remain uncertain—an un- 
precedented situation, considering 
that the deadline for 1981-model 
design decisions is galloping closer. 
“Were going to meet the stan- 
dards,” said Bob Schultz, who is in 
charge of GM’s effort to develop 
the new technology. “The question 
right now is how we’re going to 
meet them.” 

Two questions seem worth ask- 
ing here: How did Detroit get into 
this situation? And will the end 
result be worth all the money? 

The first answer seems obvious 
to someone outside the industry. It 
appears that the auto industry has 
established a pattern of foot-drag- 
ging that goes back nearly two 
decades. Time and again, it seems, 
top spokesmen for American auto 
makers have insisted it was simply 
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impossible to meet the deadlines 
for emission-control standards. 
Then those same spokesmen would 
suddenly reverse their field and 
announce that the deadlines could 
miraculously be met—when it be- 
came apparent that legislators 
weren’t going to budge. 

That pattern seemed set by the 
first major confrontation over emis- 
sion controls, which took place in 
California in the mid-1960’s. Cali- 
fornia has consistently led the way 
in auto-emission controls because 
of the Los Angeles smog problem. 
It was California Institute of Tech- 
nology researcher A. J. Haagen- 
Smit who discovered in 1951 that 
auto-exhaust gases are the crucial 
part of photochemical smog. By the 
1960’s, California was ready to act 
on that information. 


A game of checkers? 


Over the protests of the auto 
makers, the California legislature 
passed a law in 1963 that required 
emission-control systems on all 
new cars in the state one year after 
such a system was certified as prac- 
tical. In March, 1964, Detroit said 
it wouldn’t have systems available 
until the 1967 model year. Two 
months later, California certified 
four systems made by independent 
companies. Whereupon, Detroit 
said it could have its own devices 
available for the 1966 model year. 

To industry critics, the picture 
seemed clear: Detroit was hiding 
something up its sleeve all along. 
But from inside Detroit’s executive 
suite looking out, things appeared 
a little different. 

Fred W. Bowditch, GM’s man in 
charge of emissions, acknowledged 
that the company misread public 
sentiment about pollution control. 
“We were trying to do it at the 
least possible cost, because we were 
convinced that the consumer didn’t 
want to spend a dime on emission 
controls,” he told me. 
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The auto-emissions mess 


[Continued] 

Soon, another crisis arrived. 
Spurred by Earth Day 1970, Con- 
gress legislated a 90-percent, 


across-the-board reduction in HC, 
CO, and NO,, to take place over a 
very short period: by 1975 for HC 
and CO, by 1976 for NO,. 

Again, Detroit said it couldn’t be 
done. Again, the critics said it 
could, using an oxidizing catalytic 
converter. (An oxidizing catalyst, 
the kind probably on your car now, 
takes care of only HC and CO.) 
Eric Stork, an EPA expert in the 
midst of the controversy in those 
days, remembers Ford and GM 
spokesmen insisting through sev- 
eral weeks of 1973 hearings that a 
government mandate for the rapid 
adoption of catalytic converters 
would be “an industrial catas- 
trophe.” 

“Six weeks after that, in June, 
1973, GM issued a press release 
saying that a catalytic converter 
that would last 50,000 miles was a 
reality, and they would put it on 
all 1975 cars,” Stork remembers. 

The pattern again seemed clear 
to the critics: An arrogant industry 
would have withheld a clear ad- 
vance of technology if it had not 
been for legislative pressure. And 
again, the view from the executive 
suite was different. 

To the auto makers, the catalytic 
converter now looks like an incredi- 
ble gamble that paid off despite 
heavy odds. Earl Wilson, director 
of engineering for AC Spark Plug, 
recalls supervising a crash program 
in which an open field near Mil- 
waukee was turned into a converter 
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Ideal operating conditions for three- 
way converter form a very narrow “‘win- 
dow.” Broken lines show levels with 
the converter; solid lines, without it. 


factory that is now the world’s 
largest single user of stainless steel. 

As it turned out, the catalytic 
converter was a magnificent suc- 
cess. In a single year, GM cars got 
a 28-percent increase in fuel econ- 
omy over the ’74 models (which had 
been significantly de-tuned to meet 
earlier standards). 


Acouple of major scares 


One fear was that the converters 
would get hot enough to melt pave- 
ment or start grass fires. Some 
refineries even banned cars with 
them for a while. One event that 
helped put that fear to rest was a 
highly publicized demonstration in 
Los Angeles, where fire trucks 
stood by while cars with and with- 
out converters revved up. Much to 
the scaremongers’ chagrin, the 
grass under the car without the 
catalytic converter caught fire. 

More serious was the fear that 
converters might transform air- 
borne sulfur into sulfuric acid and 
sulfates, which EPA laboratory ex- 
periments indicated could be more 
dangerous than the pollutants 
eliminated by the devices. That 
fear was ended by a GM experi- 
ment in which platoons of cars 
drove in tight formation to simu- 
late rush-hour traffic on crowded 
freeways. Tests showed negligible 
sulfuric-acid levels. 

Industry critics saw the same old 
pattern being repeated in the giant 
battle over the Clean Air Act 
Amendments of 1977. In essence, 
the battle was over whether the 
standards set by Congress in 1970 
would be enforced for the 1980's. 
(They had been delayed a few 
years by EPA.) To critics, the 
picture of industry arrogance 
seemed unmistakable. GM spokes- 
men insisted Detroit needed a long 
delay to market cars with three- 
way catalytic converters—when 
Volvo was already selling such cars 
in California. Ford spokesmen in- 
sisted a similar delay was needed 
for marketing of the company’s 
stratified-charge PROCO  (pro- 
grammed combustion) engine— 
while Honda cars with stratified- 
charge engines were zipping along 
American highways. 

Most disturbing of all, the indus- 
try was beginning production of 
1978 cars that could not meet the 
1978 standards set by previous laws 
—an action that raised the prospect 
of all auto production in the United 
States coming to a halt. 
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Complexity of controls on modern en- 
gines is staggering. Ford's 1979 EEC-II 
system is shown above. Wallet-size cal- 


Ford’s Maugh told me it’s easy 
for Honda, with its limited product 
line, to introduce a radical change 
that Ford, with its huge momentum 
and large number of models, has to 
be careful about. And Fred Bow- 
ditch said Volvo could easily turn 
out a few thousand expensive cars 
with fuel injection for the Califor- 
nia market only. Giant GM has to 
think differently. 

For example, the three-way cata- 
lytic converter uses both platinum 
and rhodium. Rhodium is mined 
only as a byproduct of platinum. 
For every 19 ounces of platinum, 
mines yield only one ounce of 
rhodium. But the current three- 
way converter needs a much higher 
ratio of rhodium than 19:1. Al- 
though making a few thousand 
three-way converters doesn’t upset 
the world rhodium market, making 
a few million would throw it into 
turmoil. 

The industry is working hard to 
reduce the platinum-rhodium ratio 
for its cars of tomorrow. It’s also 
working to extend the life of the 
$20 exhaust sensor, which must 
now be replaced every 15,000 miles. 
The industry hopes to get a sensor 
that will last 50,000 miles. 

As for making 1978 cars that 
were in violation of the law, indus- 
try spokesmen said it had to be, 
because the standards simply could 
not be met. Congress conceded that 
point by allowing ’78’s and ’79’s to 
be built to 1977 standards. But 
1981 cars will be required to meet 
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ibration module (right) is the system's 
brain. It processes signals from oxygen 
sensor in exhaust manifold. The bread- 


the tough standards, emitting no 
more than 0.41 grams per mile of 
HC, 3.4 of CO, and 1.0 of NO,. For 
comparison, the average car of pre- 
control days is estimated to have 
emitted 8.7 grams per mile of HC, 
87 of CO, and 3.5 of NO,. 


Is this effort worthwhile? 


The debate on this question gen- 
erally concentrates on automobile 
pollution and human health. The 
range of opinions about the health 
benefits of reducing automotive 
emissions is enormously wide, and 
for a fundamental reason: The 
scientific evidence about the rela- 
tionship between various levels of 
air pollutants and health damage 
just isn’t good enough. 

Some facts are clear, however. 
Everyone concedes that air pollu- 
tion isn’t good for people, and that 
smog is especially bad for people 
with heart disease or respiratory 
problems such as asthma, emphyse- 
ma, and bronchitis. But when the 
experts try to quantify the prob- 
lem—put down exact numbers re- 
lating specific levels of pollution 
to specific numbers of illnesses and 
deaths—things become cloudier. 

For example, a 1974 National 
Academy of Sciences report to 
Congress concluded that “automo- 
bile emissions may account for as 
much as one quarter of one percent 
of the total urban health hazard. 
For the whole U.S. urban popula- 
tion, effects of this magnitude may 
represent as many as 4000 deaths 


board”’ prototype of this computer was 
18 inches square, eight inches thick, 
and crammed with tiny components. 


and four million illness-restricted 
days per year.” 

But a study published this year 
by economists Lester B. Lave, of 
Carnegie-Mellon University, and 
Eugene P. Seskin, of Resources for 
the Future, found no relation be- 
tween death rates and automobile 
pollutants. Lave and Seskin did 
find, however, a strong correlation 
between death rates and pollutants 
from fixed sources, such as electric 
generating plants and factories. In- 
deed, the authors estimated that a 
50-percent reduction in sulfates and 
particulates could produce a 4.7- 
percent reduction in mortality. 

But Lave and Seskin, like almost 
everyone in the field, stress that 
more research is needed because of 
the weakness of the existing scien- 
tific base. The study of health 
effects of automotive air pollution 
is handicapped by two of the most 
basic flaws imaginable: First, mon- 
itoring of air pollution is notorious- 
ly haphazard and uncoordinated, 
making it difficult not only to 
compare air-pollution levels in dif- 
ferent cities, but also to determine 
what the actual levels are for most 
cities. And second, the definition 
and detection of illnesses believed 
linked to chronic exposure to rela- 
tively low levels of air pollution are 
far from perfect. 

These two problems, among oth- 
ers, are believed to have made hash 
of an ambitious governmental pro- 
gram called CHESS (Community 
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Health and Environmental Surveil- 
lance System). It was supposed to 
produce conclusive evidence linking 
air pollution and ill health. 


Two different philosophies 


One—the philosophy now in con- 
trol—is to adopt, in the words 
of the Senate report, “a policy of 
maximum practicable protection of 
health.” One way to do this is to 
select the scientific reports that 
raise the sternest warnings about 
the dangers of air pollution, and to 
act on those reports. And there is 
no shortage of reports showing an 
apparent link between automobile 
pollutants and illness, although 
many of them are questionable. 

The other philosophy, the alter- 
native to the safety-at-any-price 
way, is to try to get the maximum 
return for the money in health 
benefits. Such a cost-benefit analy- 
sis would weigh the value of a 
dollar spent on controlling, say, 
pollution from generating plants. 
Using cost-benefit analysis, for ex- 
ample, Lave and Seskin concluded 
that the U.S. will spend $9.5 billion 
in 1979 to control stationary-source 
pollution, and will get $16.1 billion 
in benefits. However, they esti- 
mated we’ll spend $8-11 billion to 
control automobile pollution, and 
that we will get—at most—$5 bil- 
lion in benefits. 

There are people outside the 
auto industry who also think the 
current approach does not meet the 
cost-benefit test. For example, a 
1977 National Academy of Sci- 
ences report said that “the sym- 
metric reduction of hydrocarbons 
and oxides of nitrogen as mandated 
by Congress is not as cost-effective 
or environmentally sound as could 
be derived from current knowl- 
edge,” and added that, because car- 
bon monoxide “is not deemed a 
significant hazard to community 
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health at today’s emissions lev- 
els... the added benefits to com- 
munity health (of reducing CO 
emissions) are questionable, and 
any resulting compromise with hy- 
drocarbon elimination should be 
avoided.” 


Problems in the analysis 


For one thing it isn’t easy to set 
a dollar value on a human life. 
Lave and Seskin point out that 
various government-mandated life- 
saving efforts—ranging from the in- 
stallation of safety equipment on 
tractors to medical programs for 
the detection of high blood pres- 
sure—show a variation by a factor 
of 1000 in what it costs to save just 
one life. However, cost-benefit 
analysis is a tough argument to 
swallow when it might be your life 
at stake. Paul Stoltman, who 
helped work out pollution-control 
strategy at EPA, told me he feels 
the current approach is what Amer- 
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Locations of some of the components 
in the GM closed-loop (three-way cata- 
lyst) system can be seen above. Com- 
plexity is greater than diagram shows. 


varying loads, to test new ideas on fuel 
economy, emissions, and performance. 


icans want. “Congress couldn’t keep 
voting these Clean Air Act am- 
mendments if the public objected.” 

But government statistics do 
show some opposition, expressed in 
the most direct way possible: tam- 
pering with emissions controls. 
Spot inspections have shown that 
20-30 percent of the cars on the 
road today are “objects of gross 
tampering,” according to EPA’s 
Norman Shutler. Another 10 per- 
cent have catalytic converters that 
have been disabled by the use of 
leaded gasoline, which poisons the 
platinum catalyst. (EPA is increas- 
ing spending on inspections from 
$1 million to $3 million to meet 
that problem.) 

There are some battles ahead 
where cost-benefit analysis might 
come into play again. One such 
potential battle could decide the 
fate of the classic American big car, 
made an endangered species by the 
combination of emission controls 
and tighter mileage standards. De- 
troit doesn’t think the big car will 
survive unless something drastical- 
ly new comes along. For GM, that 
something is the diesel, which the 
firm is now putting into some Olds- 
mobiles and Cadillacs. 

But the diesel has its own prob- 
lems, such as the emission of 
extremely small carbon particles 
thought linked to cancer. These 
arent the particles you see in 
diesel smoke, which are relatively 
large and easy to eliminate. Rath- 
er, they are one-micron particles 
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Tampering is major source of poll. 
tion. Chrysler reduces this with plug 
(see arrows) over mixture screws o 
1979 electronic feedback carburetors. 


(too small to see) that can floa 
past the body’s defenses into th 
lungs, carrying the carcinogens. 

The extent of the possible prok 
lem is not yet known, but both GN 
and EPA are carrying out anime 
experiments to get some facts o 
the subject. The problem is so ney 
that the engineers are just nov 
figuring out methods to measur 
the minute particles that hay 
raised this health question. 

A more immediate problem 
the emission by the diesel of rel 
tively high levels of NO,—cause 
ironically, by the diesel’s high ei 
ciency. GM is planning to ask for 
waiver of the 1.0-gram-per-mi 
NO, standard for diesels, Fr 
Bowditch told me. If that waiver 
granted, and if all goes well, diese 
could very well be in 15-25 perce: 
of all GM cars by 1985. If not, t! 
big cars could be museum pieces 
just a couple of years. 

To sum up, weve just con 
through a period when legislato| 
have made decisions that will co 
tens of billions of dollars, and wi 
affect every American car ownd 
More decisions of nearly compai 
ble importance are coming up, a 
they will have to be made on 
basis of scientific information 
is admittedly imperfect. C 
heads will be needed. As Philip 
Abelson, editor of the respect 
journal Science, said in a r 
editorial: 

“During the next decade we 
spend hundreds of billions of di 
lars on pollution abatement, 
most of it will be wasted unk 
there is better scientific und 
standing of the problems, a bet 
analysis of costs and benefits, 
an enforcement system applical 
to all polluters.” 


Portable refri 


refrigeration 
breakthrough makes 
ice chests obsolete! 


New Solid State Refrigeration Modules 
no bigger than your watch have More 


oo 


Cooling Power than a 10 Ib. 
Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you 
can find it, throw away the. spoiled soggy 
food and drain off the water repeatedly 


Conventional portable refrigerators are either 
too heavy, too noisy, drain your battery too 
quickly or need to be kept level. 


These problems and inconveniences have 
finally been resolved in one totally new 
product - the Frostpack 12 volt portable 
electronic refrigerator. We believe the 
Frostpak represents such’a dramatic advance 
in refrigeration for recreational use that all 
existing methods are now outmoded, 


USES AEROSPACE REFRIGERATION 
MODULES 

The Frostpak cools your food electronically 
with solid state thermoelectric refrigeration 
modules. These same powerful modules are 
used by military and aerospace scientists to 
cool critical components in rockets and 
satellites, They use thermoelectric cooling 
because of its absolute reliability, insensitivity 
to motion or level, small size & weight and 
minimal battery drain. Only the Frostpak has 
these outstanding features. 


WHY IS THE FROSTPAK SO MUCH 
BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature of 
50-60 deg. F. Meat and milk spoil rapidly at 
temperatures above 50 deg. F. which is why 
the top of your meat will go bad even when 
it is sitting on ice. The Frostpak maintains 
normal home refrigeration temperatures of 
40-45 deg. F. even in 95 deg. F. weather. You 
can also keep food frozen in air temperatures 
up to 80 deg. F 
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Two of these miniaturized thermoelectric 
modules replace all the bulky complex piping 
coils, compressors and motors in 
conventional portable refrigerators. The 
modules pump heat from your food into 
efficient heat sinks where it is dissipated by a 
quiet fan. They operate on a principal called 
the “Peltier Effect” - passing electricity 
through the junction of dissimilar metals 
causes heat to flow from one metal to the 
other. 


Model 
F1A shown. 


The new Frostpak™™ keeps 40 Ibs. of food at 
household refrigeration temperature but weighs 
only 15/bs.Only 21" x 16x 16" ext. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 


It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 Ibs. of food in its large 36 at, 

in 


‘capacity. Plug it in a lighter socket 


your car, boat or van or operate it froma 
12 volt battery charger plugged into 110 
Volts. A fully charged 90 amp/hr battery 
will provide 1 to 3 days of refrigeration 
depending on your weather. Draws a 
maximum of 4 amps., averages about 
2 amps. at 70 deg. F. with the thermostat 
on. Keeps yous food cold and dry. You 
can keep beverage ice for days in a 
plastic container. 


BOATING, FISHING, CAMPING, HUNTING 


Fits into virtually any boat, van or camper. 
Carry -it on the back seat during car trips 
Ideal for fishing and hunting - bring your 
catch back home fresh (a few loads of fish 
fillets could pay tor your Frostpak). Use it 
for grocery shopping, medicines, carrying 
film, salesmen’s samples. Take it to the 
drive-in movies, auto races and other 
sporting events. With an inexpensive battery 
charger you can use your Frostpak as a bar 
fridge all winter and a patio fridge in the 
summer. Run it in your motel room at night 
and enjoy a midnight snack whenever you 
feel like it. We have customers using Frost- 
paks on construction sites, in workboats, 
laboratories and even in locker rooms for a 
“cold one” after the game. 


BUILT-IN QUALITY AND DURABILITY 
The rugged “ABS” case is filled with the 
best insulation available - rigid urethane 
foam. It has a “150 Ib. test” handle and 
non-rusting polypropylene hinge and latches, 
with stainless steel fasteners. The exterior is 
harvest gold with a white interior and has 
4 non-slip rubber feet. Your Frostpak comes 
with a 9 ft. detachable cord which plugs into 
your cigarette lighter. It also has terminals 
for attaching wires directly from a battery or 
fuse panel. The same terminals are used for 
your battery charger clips when operating 
from a charger. A reverse polarity warning 
light & buzzer are included. The Frostpak 
was designed so that the fan motor and 
thermostat can both be replaced by you with 
only a screwdriver. No other service should 
ever be required except for physical damage 
which can be repaired at our depots in 
Batavia, N.Y. or Barrie, Ontario. 


ONE YEAR WRITTEN GUARANTEE 

Your Frostpak comes with a written 1 year 
guarantee plus complete instructions and 
helpful information about batteries and 
chargers. If you need help or advice anytime. 
you can call or write tor personal service. 


21 DAY MONEY-BACK TRIAL PERIOD 
Use your Frostpak for 21 days after you 
receive it to be certain that it is suitable for 
your application. If for any reason you are not 
totally satisfied, return it for a prompt refund 
in full. 


BUY FACTORY-DIRECT AND SAVE 


By selling factory direct to you, we can offer 
you your Frostpak at the incredibly low price 
of only $169.00+$5.00 shipping ($179.00 
in Canada.) 


Adjustable Thermostat Option 
For an additional $10.00 you can order the 
Frostpak with an adjustable thermostat in 
place of the standard fixed temperature 
thermostat - order Model F1A. 


PAYS FOR ITSELF 

It you are regularly using ice, your Frostpak 
will pay for itself with the money you save 
on ice, spoiled food, restaurant bills and the 
gasoline used looking for ice. 


Don’t Waste Another Dollar 
on ice! 
Phone your order in collect to 


705-737-0842 


or use this handy order coupon 


I Koolatron 
INDUSTRIES 
I LIMITED 


56 Harvester Ave . Batavia, New York 14020 
Canada 230 Bayview Drive. Barrie Ontario LAN 4Y8 


Dept. 260 


Send me Frostpak(s) $169.00 ($179.00 in Canada). + 
$5.00 "each tor delivery in USA or Canada” (N.Y, if 
Omio and Que. residents add sales ta) H 
wt want model FIA and nave added $1000 
Bree 2 Rat may tetur nasacort j 


21 days and get a tuli refund if lam not satistied 
. . 
Lenciose my O che. sO money order tor $ —__ 

or please charge my C Visa C Mastercharge 
I __ 
Expiry D Please send brochure only æ 


Signature 
necessary 10 ship merchandise 
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ive any Manhattan 
he crowning touch. 


P - 
Seagram's 7 Dry Manhattan. fa; 
To 1 part dry vermouth add 3 parts r, z 
Seagram's 7. Grace with < 
a twist of lemon. ~ 


Brilliant. 


Seagram's 7 Classic Manhattan. 
To 1 part sweet vermouth add 

3 parts Seagram's 7 and a dash of 
bitters. Top off with a cherry. Tops! 


Start out with the great taste of Seagram's 7 and 
you'll always end up with a great Manhattan. 
Any way you like them, enjoy our quality in moderation. 


Seagram's l Crown 
Where quality drinks begin. 


‘SEAGRAM DISTILLERS CO., N.Y.C. 
AMERICAN WHISKEY—A BLEND, 80 PROOF. 


PS|What's News 


Let me save some of you sharp-eyed 
readers the price of a postage stamp. 
Before you write to tell us that the 
cover photograph is reversed, you 
should know that we flopped it deliber- 
ately to better fit the cover layout. 
After going over the photo with a 
magnifying glass, we couldn't find 
anything to give away this little exer- 
cise of artistic license. But | know from 
past experience that some clever read- 
ers will spot something we overlooked 
and gleefully point it out to us. I'd 
rather admit our innocent deception 
here than answer all those letters. 

If the prominent canard wing on the 
VariEze reminds you of the Wright 
brothers’ “Flyer” or those rubber- 
band-powered twin-pusher model air- 
planes we used to fly, don’t assume 
this plane is a reversion to primitive 
designs. After years of neglect, ca- 
nards are becoming one of the most 
useful design options available to aero- 
nautical engineers. Supersonics like the 
Soviet TU-144 transport use them for 
better low-speed control, as does our 
B-1 bomber. Highly maneuverable new 
jet fighters such as the Israeli Kfir, the 
French Mirage, and the Swedish Vig- 
gen also employ them, In addition, a 
number of American high-performance 
research craft such as HIMAT and 
some supersonic V/STOL designs have 
significant canard wings. And, of course, 
the man-powered Gossamer Condor 
sports a canard too. 

Making a successful canard is not 
simply putting a small wing up front 
instead of in the rear, flying editor Ben 
Kocivar learned. Designer Rutan’s con- 
cept has already attracted worldwide 
attention from serious scientists as 
well as enthusiastic amateurs. Read 
Ben’s story (page 84) to learn why you'll 
be hearing lots more about Rutan. 


MHD—sooner than we thought 


In our August article about magnetohy- 
drodynamic generators (MHD) we re- 
ported a projected schedule that called 
for the first commercial MHD plant to 
begin operation sometime between 
1995 and 2000. In recent testimony 
before the House subcommittee for 
fossil and nuclear energy, scientists 
from the University of Tennessee Space 
Institute told committee members that 


they had developed a plan to commer- 
cialize MHD by 1986 at a cost $1.5 
billion less than previous estimates. 
Research on MHD has been in progress 
at UTSI since 1960. The Institute has 
the only coal-fired MHD generator in 
the world. UTSI scientists said that 
power generated by MHD will be fed to 
the TVA power grid by January 
1979. Although, admittedly, it will 
only be a token amount (1000 kilo- 
watts), this will be the first time in the 
U.S. that MHD-generated electricity 
would be delivered to paying custom- 
ers. The intention is to gain experience 
operating UTSI’s experimental MHD 
generator on a commercial basis. Con- 
struction on a new, more powerful 
MHD generator will begin this winter, 
according to the UTSI scientists. 


Satellite TV receiver 


A TV receiver to pick up programs tele- 
cast direct from satellites [PS, 
March], to sell for less than $1000, is 
being developed by Hughes Aircraft 
Company for NASA. Objective of the 
new program is a low-cost, mass- 
producible 12-GHz set to operate in 
the higher frequency range recently 
approved by the FCC for domestic-TV 
satellite systems. 


A diesel-fuel research bonus 


An unexpected side benefit from die- 
sel-fuel research, initiated by the U.S. 
Army to develop a fire-safe fuel, is a 
significant improvement in fuel effi- 
ciency. For the past 10 years scientists 
at the Southwest Research Institute in 
San Antonio have been trying to 
produce a fuel that would reduce fire 
hazards during combat. Now they have 
developed a fuel that satisfies the 
Army’s requirements. Their tests show 
that a flame does not propagate 
across a liquid pool of the new fuel 
even at temperatures 10 degrees C (18 
degrees F) above the flash point of the 
basic diesel-fuel component. 

The not-so-secret ingredient that 
provides the fire-retardant properties is 
water. It has long been known that 
water added to fuel will raise the 
temperature at which the fuel will 
catch fire. But until now, no one has 
found a way to mix water with fuel and 


still get satisfactory combustion in an 
engine. Researchers at SRI have found 
a nonviscous chemical additive that 
acts as an emulsifier and dispersant to 
keep the water in suspension and 
prevent separation from the petroleum 
ingredients of the mix. (This is a goal 
many inventors have sought over the 
years on the theory that water in the 
fuel would improve fuel economy. | 
recall testing one such magic fluid in 
my own car a few years ago. The 
engine ran okay for about 300 miles— 
and | did indeed get a six-to-10- 
percent improvement in mpg—until a 
drop in oil pressure caused me to 
investigate. | found an unbelievable 
accumulation of black sludge under the 
valve covers and in the crankcase, and 
the oil filter was plugged solid.) 

A scientist at SRI told us that exten- 
sive tests showed that diesel engines 
will start, run, and idle satisfactorily 
on the new hybrid fuel; exhaust-gas 
temperatures are reduced up to 100 
degrees F at rated power; smoke emis- 
sions are reduced as much as 50 
percent; and fuel consumption is cut as 
much as 10 percent. He emphasized 
that fuel savings were strictly a side 
benefit and were not anticipated. More 
research is needed to learn just what 
is happening. The exciting promise of 
the technology prompted the Depart- 
ment of Energy to give SRI a new 
$760,000 contract to explore this 
aspect of their development. 


Auto-safety hotline 


Many car owners still do not know that 
the Department of Transportation has 
a program to make it easy to report 
auto-safety defects or help resolve 
other auto-related problems. The Na- 
tional Highway Traffic Safety Adminis- 
tration operates a toll-free Auto Safety 
Hotline telephone service. The number 
is 800-424-9393. Anyone can use it. In 
addition to other services, the operator 
can give you on-the-spot information 
about manufacturers’ safety recalls 
that may affect your car. 


Glad Fi Rehe- 


Editor-in-Chief 
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Volcanoes 


Geologists watch, probe- 
| and wait 


Giant fountains of molten rock spurt 100 feet 
up from the floor of Halemaumau Crater—‘the 
fire pit.” The lake of red-hot lava was formed 


Shifting and swelling, rumbling 
in its bowels, the earth itself 
predicts the fiery fountain 


By ROBERT GANNON 
ILLUSTRATION BY RAY PIOCH 


KILAUEA Crater, HAWAII 
The lava flow, four years old, looks like a 
sheet of dried mud that was jiggled until 
it cracked, then enlarged a dozen times. 
Walk across it, and the gray-black glass 
surface pops and crunches like styrofoam, 
occasionally breaking into tabletop slabs. 
But when you stop, only silence; no birds, 
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at the summit of Kilauea Mountain in Hawaii 
during the volcano’s 1967-68 eruption, which 
geologists saw from their observatory window. 


no crickets, not even the rustle of leaves. 

Far underfoot, however, melted rock 
(magma) is slowly gathering, rising, prob- 
ing. While pressure increases from below, 
it pushes upward, and the ground be- 
gins slowly, ominously, to swell. Soon— 
next month, a year from now—lava will 
again break through, and the island of 
Hawaii will become a little larger. 

The volcano will not erupt without sig- 
nals. Volcanoes always give warnings. Un- 
til recently, though, few listened, and fewer 
still understood. Now the language, once 
mysterious and garbled, is being de- 
ciphered. The translators are volcanolo- 

Continued 


The rugged moun- 
tains of the Pacific 
Northwest (top right) 
sit at the earthquake- 
prone edge of the Pa- 
cific tectonic plate. 
Seismic activity may 
help create the molten 
rock, or magma, that 
wells up from deep 
within the earth's 
crust. As it rises, the 
fluid magma reacts 
with the various rocks 
in its path, changing 
into a thick, viscous 
mass. Often this ma- 
terial traps itself inside 
its subsurface reser- 
voir as the pressure 
builds up toward a 
violent explosion. The 
peaks shown here are 
quiet now. But in 1975 
a “restless” Mt. Baker 
belched clouds of 
steam for months. In 
contrast to the thick 
continental crust, 
which can extend as 
deep as 60 km, the 
oceanic crust (bottom 
right) is quite thin, av- 
eraging about 51/2 km 
deep. Thus the magma 
that flows out onto the 
sea floor is still fairly 
fluid, barely changed 
by its 60-km crawl up- 
ward from the hot spot 
in the mantle. Rising 


from these great 
depths, the magma 
fills an underground 
holding reservoir, a 


staging area about five 
km down that erupts 
every few years. Over 
the centuries, hundreds 
of flows pile up in thin 
layers, forming the 
base for a new moun- 
tain—and another Ha- 
waiian island. 


10 KM 


20 KM. 


CONTINENTAL CRUST 


Masked and suited against the heat, geologist Bob Trilling 
scoops up a sample of fiery lava six miles downslope from 
the summit of Kilauea, The molten river, flowing eventually 


gists in a few laboratories scattered 
around the world. 

One such lab is located here, on 
the very rim of the smoking, six- 
kilometer-wide, 50-story-deep cra- 
ter of Kilauea—just downslope 
from 13,680-foot Mauna Loa 
(30,000 feet, measured from the 
ocean floor), earth’s largest active 
volcano. It is the U.S. Geological 
Survey’s Hawaiian Volcano Ob- 
servatory (HVO), and its team of 


two dozen scientists and techni- 
cians runs what has been called the 
world’s most advanced earth- 
science clinic. With a variety of 
equipment (see box), they contin- 
ually monitor the island’s volcanic 
pulse, blood pressure, temperature, 
breathing rate, and other vital 
signs. And because of recent read- 
ings, the men have issued a new 
prognosis: Kilauea is again getting 
ready to erupt. 


into the Pacific, is adding more feet to Hawaii's girth. In the 
past five years alone, the U.S. Geological Survey says, lava 
flows have enlarged Hawaii by 200 acres. 


HVO doesn’t look like a lab that 
generates major discoveries. The 
half-dozen low, metal and cinder- 
block buildings are rather ram- 
shackle—more like connected ga- 
rages than scientific laboratories. 
Inside are stacks and stacks of 
charts, journals, maps, boxes, can- 
nibalized electronic equipment, 
rocks—too much for the ‘limited 
shelving. Much of the gear is home- 
made or seems oddly outdated. 


Geologist Richard Moore (left) and 
technician Ken Yamashita set up a 
laser geodimeter as they prepare to 
search for uplifts in the earth’s surface. 


Instruments used to monitor 
volcanic activity 
Geodimeters. Interferometry measuring 
devices using laser beams and reflect- 
ing prisms, geodimeters are sensitive 
enough to detect a two-millimeter hori- 
zontal change in a kilometer-long line. 
If two benchmarks—like two dots on 
an expanding balloon—get farther apart, 
the earth is swelling. 

Surveying transits. Basically high- 
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precision levels, these are spread out 
along another 265-km network. The 
devices measure vertical changes in 
benchmarks and are correlated with 
the geodimeter readings. 

Tiltmeters. Sensitive electronic or 
spirit-level instruments, they are placed 
at 85 sites to act as a third class of 
earth inflation or deflation rulers. One, 
10 feet long, is so sensitive it could 
detect the tilt change of a bar one kilo- 
meter long if a dime were slipped under 
one end. 

Microvoltmeters. These record min- 
ute electrical charges. Varying temper- 
atures of moving ground water and 
steam generate electric currents in the 
earth. Measure these and you get indi- 
cations of magma movement. 

Gravity meters. Instruments with 
sensitive spring-mounted weights, 
these devices record changes in the 
weights’ distance from the earth’s 
center. A change of gravity may indi- 
cate that magma has entered the area. 

Magnetometers. These have current- 


carrying coils that detect changes in 
the local magnetic field to keep tabs 
on movements of magma high in 
magnetic minerals. 

Seismometers. There are 43 of them, 
detecting as many as 1000 earth- 
quakes a day (Hawaii is the U.S.'s 
most highly active earthquake region) 
and radioing the records back to HVO. 
The whole network is precisely timed, 
so the epicenter of any tremor is easily 
located by triangulation. During off 
hours, a heavy jolt automatically trig- 
gers alarms in scientists’ homes. 

Gas samplers. These devices are 
part of an experimental program. Some 


geochemists feel that before an erup- | 


tion, the chemical makeup of the 
vented gases may change. 

VLF receivers. These pick up and 
measure the strength of very-low- 
frequency (VLF) radio waves. Because 
magma or hot rocks allow better 
through-the-earth transmissions than 
does cooler rock, VLF techniques can 
locate hot underground zones.—A.G. 


Some that you might expect is 
missing. The lab, operating since 
1912, is just now getting its first 
real computer. 

Strangely, the staff members 
don’t seem to mind. They put up 
with cramped quarters and insuffi- 
cient equipment because they’re 
out here with the action. And the 
fact is, understaffed and under- 
equipped as it may be, HVO has 
made the volcanoes of Hawaii the 
best understood on earth. 

“When a volcano swells—as it 
seems to be doing now—it means 
only one thing,” HVO’s scientist- 
in-charge, Gordon Eaton, says as 
he tries to find room on his desk for 
a coffee mug. “It means that mag- 
ma is accumulating, and eventually 
it will erupt. Such an event is hard- 
ly unusual, you know—simply the 
current page in a saga that has run 
for 70 million years.” 

If an eruption is simply a page, 
then the island itself is only a 
chapter. Check a map and you'll 
see that Hawaii is the southeast- 
ernmost outpost of a chain of more 
than 80 huge, mostly undersea vol- 
canic mountains. The range ex- 
tends 3500 kilometers across the 
Central Pacific, then turns north- 
ward near Midway Island to march 
another 2500 kilometers to the 
Aleutian Trench, 

All these islands, say most geo- 
scientists, were formed the same 
way and by the same source: a 
mysterious “hot spot” or “plume” 
that is sending magma to the 
surface, Nobody has the foggiest 
notion why the melting spot is 
there, but that it is there, deep be- 
low the earth’s crust, few doubt. 

The hot spot is close to the 
center of the Pacific plate, one of 
the dozen or so moving slabs that 
cover the earth [PS, July ’76]. The 
plate is crawling northwest at 
about eight centimeters a year, 
grinding itself past the U.S. West 
Coast at the San Andreas fault, 
eventually to plunge under the 
Aleutians. At the edges of the 
plate, at the so-called Ring of Fire, 
72 percent of the earth’s active 
volcanoes are found. 

There, at the site of this massive 
geological grinding, volcanoes are 
the result of huge wounds in the 
earth’s crust, created by magma 
rising to the surface. Elsewhere— 
the Galapagos, the Canaries, the 
Azores, Iceland, Hawaii—the mys- 
terious hot spots are the cause. 

In the Hawaiian chain, as the 
Pacific plate creeps north, the hot 
spot remains stationary. Pumping 
lava upward, it forms ever newer 
islands on the Pacific floor and 


KILAUEA IKI 


HALEMAUMAU 


When Kilauea next erupts, it might re- 
play the dramatic scenario shown 
here. From October, 1959, to March, 
1960, the volcano erupted in three 
spectacular stages. As the heaving 
earth announced the approach of the 
rising magma, the entire summit of the 
mountain swelled. It first cracked open 
(top) at the satellite crater Kilauea Iki 
(little Kilauea) as fountains of lava 
gushed from a 1200-ft.-long rift in the 
crater wall. Over 133 million cubic 
yards of lava spewed out into the cra- 
ter, but half of the molten rock drained 
back down the vent like bath water 
down a drain. Earthquakes continued 
as the lava then surged along through 


leaves trails of extinct volcanoes 
behind. Today Hawaii is the only 
island in the chain with active 
volcanism; tomorrow, it will be 
dead, as new land is formed. 


eee 


As he does every morning at 
8:30, Akira Yamamoto is checking 
instruments in the “vault,” a triple- 
doored, 10-by-15-foot, root-cellar- 
like tomb situated firmly in bedrock. 
Today, I’m with him, looking at 
seismometers and tiltmeters. 

A half hour later, back at the 
observatory, I examine some tele- 


underground fractures in the volcano‘s 
east flank (middle). Bursting through 28 
miles from the summit, near the village 
of Kapoho, the lava ripped open a 
mile-long gash in the earth. From it a 
gigantic lava fountain spewed molten 
rock 1400 feet into the sky then spread 
out into a red-hot, four-square-mile 
ground cover. Oozing along, the glow- 
ing mass traveled two miles to the 
east, then plunged hissing and steam- 
ing into the sea. Meanwhile, as the 
magma escaped from its reservoir 
below Halemaumau crater, the entire 
crater collapsed with a roar (bottom). 
The floor fell about 150 feet, and a 
center pit dropped 200 more feet. 


metered tilt records, and note that 
there was a major disturbance at 
almost the same time we were in 
the vault. “That disturbance was 
you,” says Yamamoto, smiling 
broadly. The concrete room was 
warped by our weight. 


t.. 


A new island is born when the 
Pacific plate has hauled a hot 
spot’s outlet, the volcano, too far 
away from the plume. Though the 
old craters may continue to burble 
through middle and old age over 

Continued 
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GG Volcanoes always give warnings, but few have listened. Now 


the next few hundred thousand 
years, they’re in decline. The lava 
becomes more viscous, periods be- 
tween eruptions lengthen, and total 
lava volume diminishes. As the 
erosion rate gradually creeps up on 
the eruption rate, the smooth 
shield begins to weather into deep 
canyons, into a craggy “cone” look. 

But deep in the mantle, 60 or 
more kilometers down, the plume 
continues to heat, fueled by the 
decay of radioactive elements, 
mainly uranium, thorium, and po- 
tassium. At that depth, under im- 
mense pressure, the thermal plume 
is largely solid, with only a small 
fraction liquid. But slowly the 
liquid begins to coalesce and mi- 
grate upward. And as it gets closer 
to the surface, the proportion of 
liquid to solid greatly increases. 
The lighter minerals, usually with 
lower melting temperatures, lique- 
fy first, leaving behind magnesium- 
and iron-rich minerals. The magma 
is heavily charged with gas, too, 
which makes it not only lighter but 
pressurized, like a shaken soda can. 

The lighter magma slowly works 
its way farther upward, seeking out 
fissures, straining rocks until they 
split, always inching toward the sur- 
face. Then, one day, the tip of a 
probing magma tentacle finds a 
weak spot, and the bottom of the 
sea erupts. 

But it’s not very dramatic. The 
lava oozes out, like toothpaste; the 
deep-water pressure, or hydrostatic 
head, even holds the gases in the 
solidifying lava. Divers who have 
witnessed the event say that the 
lava remains glowing red hot for 
about five seconds, then cools, 
blackens, and crusts over. 


eke 


At the summit of 15-meter-high 


Cone Peak—a 600-year-old spatter 
cone made of partially fused clots 
of lava—geologist Dick Moore fin- 
ishes leveling his tripod and 
squints through a spotter scope 
across what seems to be ice-heaved 
asphalt. “Hey, Jack, I can’t see 
you,” he says into a walkie-talkie. 

Suddenly, a flash; technician 
Jack Harris has caught and re- 
flected the sunlight in a mirror, 
pinpointing himself 3.25 kilometers 
away. 

Moore points his geodimeter like 
a TV camera, turns on its 5.5-milli- 
watt, neon-helium laser, sights it on 
a cluster of prism mirrors em- 
placed by Harris, and begins read- 
ing off numbers, the result of inter- 
ference patterns. 

Later, at the observatory, he 
compares his measurements with 
those taken a few weeks before. 
The distance between those spots 
has grown by three centimeters. 

s.. 


Over the eons, still below water 
level, the young mountain contin- 
ues to grow, supplied by a plumb- 
ing system about 25 kilometers in 
diameter and fed by a deep hot spot 
nearly 300 kilometers wide. 

Then one day the rising lava 
reaches a point so close to the 
surface that the hydrostatic head of 
the water is exceeded. Water comes 
gushing up; a fountain of ash, 
steam, fire, and cinders skyrockets. 
The volcano has established a vent 
above sea level. 

When the activity subsides, a few 
things could happen. The whole 
mountaintop could collapse. Some- 
thing might happen to plug the 
magma conduit, and next time the 
top could blow itself off and the 
sides slough off into the sea. The 
magma could simply run off to 


another sub-sea outlet, allowing the 
volcano crater to deflate, leaving 
only a fragile cone that would 
quickly wash away. 

Or the mountain could continue 
to grow, to become the newest 
Hawaiian island. As, in fact, Wini 
Seamount—its top now only a few 
meters below the sea surface east of 
Hawaii—might very well be. 


tee 


He looks like the modern equiv- 
alent of a water witch, and perhaps 
he is. Geophysicist Dallas Jackson, 
holding a camera-size radio stuck 
on a 14-inch boom, a hearing-aid 
speaker wedged in his ear, plods 
across the surreal Mauna Loa land- 
scape. Every so often he stops to 
make a tick on a map. 

The receiver is tuned to an 18.5- 
kH U.S. Navy radio station. Molt- 
en or near-molten underground 
substances are highly transmissive 
to such VLF waves. Cool basalt 
may have a resistivity of 10,000 
ohm-meters; hot water, 50; molten 
magma, only 2. So if the signal is 
strong, magma might be flooding 
the ground below. 

“Tonight I'll connect all these 
tick marks,” Jackson says, “and get 
a pattern. Six months from now I'll 
do it again. If there is a change, 
that probably means that lava has 
moved into or out of the area.” 


+ * * 


A chart stretches along one wall 
of the observatory. It looks like a 
child’s crude drawing of waves, but 
it’s a composite of 31⁄4 years of 
tiltmeter readings. It illustrates, as 
graphically as anything, the life of 
Kilauea: gradual inflation, then 
sharp deflation. Look, for example, 
at a typical section of the chart. 
For the first 11 months the line, 


When lava flows toward the city of Hilo 


John Lockwood, geologist with the 
Hawaiian Volcano Observatory, has a 
unique job: saving a city from being 
engulfed by lava. The city is Hilo, 
population 35,000, the economic and 
transportation center of the island of 
Hawaii. It's 30 miles from Mauna Loa, 
and like all other cities in the island 
chain, it is built on lava. Many times in 
recorded history, lava has edged to- 


Searing streams of lava spill forth 
from hellish lake of molten rock at sum- 
mit of Kilauea. Lava rivers like this may 
someday flow from Mauna Loa toward 
the sea, endangering the city of Hilo. 
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ward Hilo, and in 1881 a river of lava 
flowed over the place where the main 
city now stands. Some feel a repetition 
is overdue. 

The scenario, says Lockwood, might 
go like this: “It will probably be early 
on a Saturday, perhaps 3:00 AM, after 
a party Friday night. A strong tremor 
will activate the automatic phone set- 
up, and calls will go out to the six 
home phones in the system. We'll hear 
the prerecorded message—'There is an 
emergency at the observatory’—and 
we'll rush up here and find that we're 
having an eruption.” 

The original eruption will likely 
occur on Mauna Loa’s summit, says 


the language, once mysterious and garbled, is being deciphered 99 


representing inflation, climbs slow- 
ly upward. Suddenly it plummets, 
as Kilauea’s summit drops four 
feet. A couple of weeks later the 
line is crawling upwards again. 
Geologist John Lockwood re- 
members the night of that particu- 
lar deflation: “There were two of 
us on duty, when all of a sudden 
the tiltmeter went off scale, the 
other instruments were running all 
kinds of data past us, and we were 
trying to figure out what it all 
meant. Something was happening, 
but we didn’t know what. Suddenly 
one of the other geologists came 
running in: ‘Jack, Jack,’ he said. 
‘Look out the window!’ That’s what 
we should have been doing all 
along. The whole sky was lit up; 
the eruption, practically below us.” 


=... 


Why would anyone in his right 
mind choose to perch on the rim of 
an active volcano? In most places, 
it would be suicidal. Not, though, 
in Hawaii. It has to do mainly with 
the composition of the lava. Mid- 
ocean volcanoes tend to be basaltic, 
reflecting the ocean-floor pave- 
ment, with relatively small 
amounts of silica and the alkalies 
(sodium, potassium, calcium). Be- 
cause they are relatively silica- 
| poor, basaltic lavas are fluid, run 
` easily, tend not to explode. 

Volcanoes that produce materi- 
als with a high percentage of sili- 
ca—the Ring of Fire type, for 
instance—tend to erupt explosively. 
“What happens,” explains Robert 
Tilling, chief of the USGS’s Office 
of Geochemistry and Geophysics in 
Reston, Va., “is that the sticky, 
melted material comes up as a 
viscous mass, tending to block its 
own passage, to clog its own vent. 
| It may actually form a cap. But 


Lockwood. It will probably break 
through the crater rim and spill down 
either side for a few thousand feet. 
Then it will stop. “We'll have up to 
five days of quiet—plenty of earth- 
quake activity, but no eruption. And 
then, if Mauna Loa follows its historic 
pattern, there will be a north-flank 
outbreak at between eight and 10 
thousand feet. That's happened seven 
times that we know of.” 

The lava will flow north, meet the 
flank of the extinct volcano Mauna 
Kea, then swerve east, toward Hilo. 

“It will be moving fast, now—during 
the first week or so, 15 km a day. 
Soon, though, as it gets farther from 
the vent, it will slow. It’s cooling now, 
moving across gentler terrain. And as 


sooner or later it builds up enough 
pressure to blow the top off.” 
Hawaiian volcanoes are not so 
fearsome. Only one person has 
been killed here in the last hundred 
years. When a Hawaiian volcano 
goes, it not only is relatively pla- 
cid, but generally gives plenty of 
warning—if anyone is listening. 


+ * * 


To most people it looks like an 
undulating field of grass. But geol- 
ogist John Lockwood sees instead a 
series of nested lava flows. He 
strides about the field, kicking the 
dirt here, whacking with his army- 
surplus trench shovel there, until 
he says, “Let’s try this spot.” On 
his knees, he begins to dig. 

Fifteen minutes later he has 
exposed the edge of a lava flow. He 
smacks it with his shovel, breaks 
off a saucepan-size piece, and stud- 
ies the underside. “Ah ha!” he 
exclaims, with a touch of drama. 
The lava is imprinted with the 
shape of ferns; he knows he’s at the 
right spot. 

Then, with his hands, he careful- 
ly digs farther under the flow, 
examining each fistful until he 
finds what he’s looking for: char- 
coal, scorched under the glowing- 
hot lava perhaps five centuries ago. 

When the charcoal is dated 
(with carbon-14), one more age can 
be added to the history of the 
island. The clearer the history, the 
clearer a projection of the future. 

The prime objective of all mea- 
suring, of all the theorizing and 
conjecture, is, of course, prediction. 

In 1975, HVO did a brave thing: 
It issued a press release saying that 
Mauna Loa would probably erupt 
before July, 1978. But in 1977, the 
scientists backed off. “It is now 
unlikely,” the statement said, “that 


it drops below the tree line, it will run 
into the forest, and slow even more.” 

If the eruption is long and sustained, 
the flow will establish sluiceways, or 
canals. It may also develop lava tubes, 
tunnels the size of hospital corridors 
with solid tops and sides that act as 
insulation, keeping the lava at a fluid 
1000-1500 degrees C. The lava should 
reach Hilo in two or three weeks. 

The rescue plan has four steps: 

1. Dikes will be built by 20 D9-size 
bulldozers. (Contracts for the island's 
90 dozers have already been signed.) 
Dikes would divert flows and spread 
out the lava so it will cool, If that 
doesn’t work . .. 

2. The Air Force will be called in. A- 
7's with specially designated crews 


this volcano . . . will erupt before 
next summer, as originally pre- 
dicted.” But that such a forecast 
was made at all reflects a great 
deal of confidence. 

“We made the prediction from 
two lines of evidence,” explains 
USGS’s Tilling. “First, historical. 
And second, unusual signals from 
the volcano itself.” 

Historically, Mauna Loa, over 
the past century, has exhibited a 
typical sequence: medium-size 
summit eruption, small summit 
eruption, large flank eruption. And 
in the last few years researchers 
have been able to tie in the 
sequence with instrument readings. 
The pattern runs like this: 

1. A gradual inflation of the 
summit indicating an upswelling 
of magma—determined by tilt, lev- 
el, and geodimeter measurements. 

2. A general increase in two 
kinds of earthquake activity, one a 
kind of slow, strong seismic shak- 
ing called harmonic tremor (usual- 
ly associated with movement of 
magma), and a swarm of small 
earthquakes that seem to be moving 
along a path (probably just ahead 
of advancing magma, like cracking 
ice in front of an icebreaker) . 

3. A middle-size eruption in an 
established crater, followed imme- 
diately by a deflation of anywhere 
from a few inches to several feet. 

4, Again, an inflation. And again, 
a crater eruption and deflation. 

5. Once again, a buildup. But 
this time, instead of a crater erup- 
tion, only a deflation. And a ques- 
tion: What happened to the mag- 
ma? The answer: It’s running along 
a rift zone, underground, through 
one of the large fault-like lines 
radiating from the crater—ordinari- 
ly tracked by a series of small 


Continued on page 158 
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will break open the lava tubes with 
bombs, hoping to collapse the tops and 
break the sides. (The planes may be 
aided by ground demolition crews.) If 
this is successful, flows may require 
several weeks to build new channels. 
Then they can be disrupted again, 

3. If the lava keeps coming, huge 
pumps will be brought in by the Navy. 
Enormous quantities of seawater will 
be sprayed on the advancing edge, and 
perforated plastic pipe, two feet in 


diameter, will act like huge lawn 
sprinklers stretched out before the 
flow. Lockwood figures that the 


water needed to cool the lava equals 
the volume of lava to be cooled. 

4. If the first three steps don’t 
work—evacuate.—Robert Gannon 
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Hot canard 


Is this foam and fiberglass 
home-built 
the shape of the future? 


PS Aviation Editor 
takes a ride in a 
strange new two-seater, 
the canard-wing VariEze 


By BEN KOCIVAR 


Small (100-hp) engine pushes lightweight, clean VariEze 
along at speeds up to 200 mph. Canard (front) wing carries 
some weight. Rudders are on wing-tip fins. When parked, 


“Is this trip really necessary?” I 
thought to myself as I climbed into 
the skimpy cockpit. Snuggling 
down was like settling into a wrap- 
around motorcycle. The strange 
bird that was about to take me 
aloft is called the VariEze, a name 
as provocative as the plane itself. I 


turned in the seat and glanced 
skeptically at the splinter of a 
pusher prop behind the fuselage. 
To each side the plane’s tapered 
wing-tip fins stood up like twin 
shark fins. Up front was the small, 
horizontal wing, the canard, an 
intriguing sight on a little home- 


the nose gear is retracted (inset) to minimize effects of 
strong gusts. Main gear is fixed—a one-piece molded fiber- 
glass/epoxy unit in the shape of a streamlined airfoil. 


built plane. Canard is the French 
word for duck, and was originally a 
derisive term applied to strange- 
looking airplanes—which the Vari- 
Eze certainly is. 

But of course the trip was neces- 
sary. What nosey aviation reporter 
could pass up the chance to fly in 
one of the most-talked-about new- 
concept flying machines around to- 
day? Its unusual design features all 
add up to a plane that not only 
looks different, but handles differ- 
ently, too. It’s the only plane I 
know of that can cruise at almost 
200 mph with only a 100-hp engine. 
And the material and construction 
techniques used to build it go a 
long way toward keeping down 
costs. 


You met him last month 


Designer of the VariEze is Burt 
Rutan, the imaginative aerodynam- 
icist who planned the construction 
details for NASA’s pivot-wing AD- 
1 I wrote about in last month’s PS. 
Rutan is also the designer of the 
Quickie, an amazing single-seater 
that can do 135 mph powered by a 
modified 16-hp, two-cylinder, four- 
stroke industrial engine. He’s also 
involved in other undisclosed 
NASA research projects. 

There are four salient aspects to 
Rutan’s design concepts: 

1. In his canard designs the 
small front wing actually carries 
weight. It’s not, as on some ca- 
nards, just a trimming device like 
the tail elevator of a conventional 
plane. Also, the canard wing is 
designed to stall before the bigger 
main wing does; consequently, the 
main wing never does stall. 

2. Structural components are 
made of fiberglass-coated Styro- 
foam for strength, slick finish, light 


` è f r EY ` $ 
Like an Arab mounting a kneeling camel, author Kocivar 
climbs aboard the VariEze (left). Next, designer Rutan (in 
patterned shirt) starts the engine by spinning the pusher 
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weight, and low cost (in limited 
quantities) . 

3. The designs are extra clean 
aerodynamically, with very little 
drag. 

4. Weight is minimized through- 
out. A light plane can get by with a 
lighter engine, less fuel, lighter 
landing gear, less structure, and so 
on. 
It’s no secret that there hasn’t 
been a radically new small-plane 
design put into production for 
many moons. The reason is simple: 
It takes megabucks for a plane 
manufacturer to research, test, and 
produce a truly new design and get 
it certified for sale to the public. So 
the route many inventors take is to 
sell plans and/or parts, and that’s 
what Rutan is doing with the 
VariEze. FAA regulations say when 
a home plane builder is responsi- 
ble for producing more than 51 
percent of the final product, the 
craft can be licensed as an experi- 
mental home-built. 

Such planes usually prove to be 
cheaper than anything the manu- 
facturer can afford to market in 
quantity. But with few exceptions 
home-builts are not as well built, 
not as reliable, and not as useful as 
transport. They take lots of man- 
hours and talent to build and main- 
tain. And considerable skill to fly. 


Remember the Bede-5? 


However cute it looked, the 
Bede-5 [PS, Aug. ’74] was a finan- 
cial disaster. Even if the promoter 
had kept all his promises, it is 
hardly an airplane for the average 
weekend pilot. Nor could it be used 
for routine day-to-day transporta- 
tion. Obviously, there are people 
who can fly twitchy craft like the 
Bede unscathed. But how many? 


prop. Then he raises the plane’s nose by hand and lowers 
the nose wheel (right). From the front seat, pilot can see 
the nose-gear position through a small Plexiglass window. 


The VariEze canard design, how- 
ever, is a totally different bird. 
Both in its unorthodox construc- 
tion techniques and its flight quali- 
ties there is fascinating potential 
for a less expensive, more forgiving 
flying machine than we have com- 
ing off any aircraft production line 
today. 

At Mojave Airport, I walked in 
cold on Burt Rutan’s modest air- 
craft factory, really more a re- 
search center than a production 
facility. I had heard that Burt is 
pleasant, busy, and wastes no time 
on idle chatter with itinerant jour- 
nalists. 

I caught him in the middle of the 
epoxy construction of the new four- 
seater, twin-engine push-puller— 
the Defiant—he’s developing for 
Howard “Pug” Piper, a son of the 
founder of the Piper Airplane 
Company. (Since then, this grown- 
up version of the VariEze flew round 
trip to Oshkosh, Wis., where it was 
the hit of the Experimental Aircraft 
Assn. show, flocking with 24 Vari- 
Ezes flown in by their owner-build- 
ers.) 

The VariEze was parked outside, 
nose down, with its front wheel 
retracted. Thus parked, the plane 
can take fairly strong gusts without 
being blown away. 

“How about a ride?” I asked. 

“How about right now,” Rutan 
replied, living up to his no- 
nonsense reputation. 

With the plane’s nose down, I 
climbed aboard and sort of shoe- 
horned my six-foot frame into the 
semi-reclining back seat. Burt 
walked to the rear and spun the 
tiny prop. The 100-hp Continental 
popped into life. Typical of Ru- 
tan’s down-to-basics approach, this 

Continued 
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‘Lean right,” Burt yelled. | did and the VariEze turned to the right 


craft has no electric starter. Incon- 
venient? It saves weight and cost. 

With the engine started, Burt 
walked around to the nose, picked 
it up by hand, and lowered the 
nose wheel. Once airborne, the 
wheel is retracted by a simple 
single-stroke pushrod in the front 
cockpit. 

Both front and back cockpits 
have a wrist-action control handle 
on the right side, but only the front 
seat has rudder pedals. Engine con- 
trols are on the left and the land- 
ing-gear knob is in the center of the 
spartan instrument panel. There is 
one novel electrical item: a buzzer 
that warns the pilot not to take off 
with the plastic canopy unlocked. 

Takeoff seemed about the same 
as for most tricycle-gear planes, 
with rotation speed at about 60 
knots and climb at about 80. Once 
airborne, the craft’s handling was 
amazing. 


Can't spin; hardly stalls 


Burt ran through a series of 
approaches to stalls both in level 
flights and in turns. I could feel a 
little oscillating and a sort of 
burbling on the canard wing as we 
slowed down and he held the nose 
up. But there was no break or 
abrupt pitch down. The nose just 
rocked gently and the main wing 
behind us never stalled. At the 
same time, there was full lateral 
control at all speeds. Even on 
purpose, spins are impossible. The 
only thing that results from a 
deliberate attempt is a slow spiral, 
easily stopped. 

It is in slow turns at low altitude 
to the final approach that many 
small-plane accidents occur: The 
main wing stalls and the plane falls 
into a spin without enough altitude 
to recover. With the VariEze such 
a stall simply does not happen. 
With the stick full back (which 


takes lots of pressure), the speed 
gets down to about 48 knots. With 
no power, the plane will be de- 
scending. As power is applied and 
the stick is held full back, the plane 
will level out and then begin to 
climb. But unlike most convention- 
al designs, there is no abrupt stall 
or loss of lift on the main wing. Fur- 
thermore, power may be slammed 
full on or cut back without abrupt- 
ly changing the pitch angle and 
stall characteristics, even though 
the stick is held back holding the 
elevator angle full up. 

It’s an uncanny feeling. Doing 
this in a conventional design with 
the prop at the nose usually results 
in an abrupt, violent pitch up and 
stall. If this is done in a low final 
turn at slow speed the result can be 
a disaster—a spin into the ground— 
caused by the strong blast of prop- 
wash on the up elevator. On the 
VariEze, the prop is behind the tail 
surfaces, so the prop wash can’t hit 
them. Consequently, changes in 
throttle setting have little effect on 
pitch attitude. 

The two little rudders, part of 
the winglets at the main wing tips, 
only turn out. Thus, it is only the 
rudder on the inside of the turn 
that controls yaw. Actually, we 
could make turns smoothly without 
touching the rudders. 

Body English 

“Lean to the right,” Burt yelled 
back to me. I did and the VariEze 
started a shallow turn to the right. 

“Now lean left.” The plane fol- 
lowed. 

“Lean forward.” 

I did and the plane gradually 
tilted down very slightly, speed 
built up, and as lift increased the 
plane leveled out and nosed up 
slightly until speed dropped and 
the sequence started over again. 

It is possible to cruise at full 


The Quickie, another of Rutan’s de- 
signs, is a single-seater that can do 
135 mph using a 16-hp engine. The 
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Quickie Aircraft Co., headed by Tom 
Jewett and Gene Sheehan, sells plans 
and parts for about $4000. 


power—200 mph—but the recom- 
mended compromise for speed, 
noise, and economy is at 60-percent 
power. The best cruising speed for 
range is at about 45-percent power. 
On a long trip, this speed can 
actually get you to your destina- 
tion faster by avoiding a fuel stop, 
the owner’s manual points out. 

Landing is a little different. Be- 
cause of the small wheels, a hard- 
surface runway is strongly recom- 
mended. We flew the flight pattern 
to the approach at about 90 knots, 
slowed down to about 70 knots on 
final. Since the VariEze is very 
clean aerodynamically, coming in 
only 10 or 15 knots too fast could 
double the amount of runway 
needed. 

The manual warns against full 
stall landings of the kind usually 
made with tail-draggers and often 
even with conventional tricycle- 
gear planes. The VariEze is flared 
to level flight close to the ground 
and then flown down to touchdown. 
Doing a full-stall landing not only 
raises the nose and canard wing 
high enough to obstruct forward 
visibility but also increases the 
possibility of touching the swept- 
back wing tip of the rear wing. If a 
landing must be made on a rough 
field, a nose-high touchdown at 
about 55 knots is recommended. 

“How about cross-wind land- 
ings?” I asked. 

Burt referred me to his manual. 
A wing-low sideslip or a level-crab 
approach may be used, the manual 
advised. If the level-crab flight is 
selected in strong gusty conditions, 
the nose can be straightened to line 
up with the runway just before 
touchdown. In any event, long run- 
ways are recommended until the 
new pilot develops proficiency— 
after about 20 landings. 


Paper, not parts 


Rutan reckons there are about 80 
VariEzes flying now. He sells only 
plans and instructions for making 
the fiberglass/epoxy laminates, 
and recommends sources for the 
materials needed. Plans and in- 
structions sell for $191. Parts can 
cost from $5000 to $9000, depend- 
ing on how much you buy prefabri- 
cated and whether you buy a new 
or used engine. It generally takes 
from 600 to 1000 man-hours to 
build a VariEze, says Rutan, again 
depending on how much is prefab, 
and on the skill of the builder. For 
$5, he sells an information kit 
(Rutan Aircraft, Building 13, Mo- 
jave Airport, Mojave, Calif.). W5 


VW Rabbit 


-a new American car 


Instead of being driven off a ship 
in one of our harbors, Volkswagen 
Rabbits are now driven off an 
assembly line in Pennsylvania. On 


lagged in all test areas except 25-70- 
mph acceleration, where it was 0.4 
seconds quicker. The U.S. car, how- 
ever, is still outstanding among 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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PS serviceability ratings 


How easy is it to service our test 
cars? To give you an approximation 
of how easy (or difficult) it is to per- 
form various key service operations, 
we examine each test vehicle. The 
numbers mean: 1, very difficult; 2, 
difficult; 3, average degree of diffi- 
culty; 4, easy; 5, very easy. 


Checking fluid levels: 
Battery 


Pe S e 4 
fast examination, the U.S. Rabbits small cars in performance and fuel Master cylinder 4 
seem identical to their German economy. Our car delivered 36 mpg Engine Gh 4 
cousins. But there are differences. on a mix of mountain and inter- Coolant 3 
Among them: rectangular head- state highways. It was also com- Checkin the engine: 3 
lights, vertical running lights, and fortable and fun to drive. Diatributes 3 
color-coordinated interiors. All gasoline-powered ’79’s sold era aeustment p 
Rabbits began rolling off the here will be built in Westmoreland; Oil fill 4 
Westmoreland assembly lines last all diesels will be imported. Even- Replacing hos 
May. We picked up one of the tually, only the drive train will be Upper radiator hose 5 
cree a 3 ae Š Lower radiator hose 4 
first to see if it lived up to the imported; remaining assemblies Heater hoses 3 
import’s standards [PS, Jan. ’76]. will be built here, or in Canada (so Ghanging t bulbs: 
It did. In fact, Dr. Friedrich Goes, VW can sell U.S. cars there with- ETA f 
vice president of engineering, out a big import penalty). Front running lights 3 
claims the company’s own figures If the American car continues to Front parking grts 3 
show quality is actually better in be built to the same high standard Rear directionals 1 
A z mnga: A ear running li 
the American-made cars. of quality, Rabbit will continue as ag 
In 1500 miles, we found the one of the outstanding values in bd 
American car nearly duplicated the the subcompact class.—Jim Dunne 3 
German version on the road, but and Ed Jacobs 4 
1979 Volkswagen Rabbit C— 
dimensions, specs, and test results 
hes) Tir 18771, steel- Basic price $4795 
Whwclse > g ene belted radial Price as tested 4 $4795 
Overal engi Tire size 155SR13 Major options on test car’. None 
Overall í Steering . Rae SEDI TEST RESULTS 
Overall width ~ foan Acceleration (sec.) 
Dara e Overall steering ratio 20.8:1 S60 mph 14.4 
Ground clear 49 Turns, lock to lock 375 25-70 mph 15.7 
Front headroom 37.0 Turn diameter (ft.) 31.2 Brake test (cool) 60-0 mph n 
48.0 Front suspension Independent, Stopping distance (L) 137 
328 Pr Pedal pressure (Ibs.) 120 
0.0 on Disc temperature (°F) 263 
Rear hip room Do springs: Brake test (hot) 60-0 mph 
Rear legroom (riin.) 36.5 Rear suspension .........+0e2s+45 Independent Stopping distance (ft) 150 
Min, rear knee room 4.8 stabilizer axle, Pedal pressure (ibs.) - 110 
Couple distance . . 29.0 Front sesbaeanbar coil springs Disc temperature (°F) 548 
SPECIFICATIONS sens acsamster in). None Inter mates @ 60 mph yä 
Engine type ...... wae in-line tear stabilizer-| 
Dearer cui 1889/1457 diameter (in.) None anane tt mon) = 
Compression ratio 28.021 Bescon ster \. Dise/drum eres i 
Carburetion...... wi EL Brake swept area (sq. in.) 212.4 i 
Net hp @ rpm 71 @ 5800 Fuel tank (gal.) TEST CONDITIONS: Ambient temperature 82° F; 
Net torque @ rı 538 3800 Trunk space (cu. relative humidity 65 percent; barometric pressure 
Transmission ..... 1111. speed manual  Liftover height (in.) 30.1 inches Hg. 
Axle ratio... 3.9081 Curb weight (Ibs.) -~ 
Tire make s Continental F/R weight distribution es] “Rear seat folded down 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Rescue boat 


A harmonious hybrid, this rigid inflatable craft was de- 
signed for emergency work around North Sea oil rigs. For 
increased safety and stability, a fat flotation tube rings the 
fiberglass hull of the British-made R.I. 25. Water-jet propul- 
sion gives the go-anywhere craft a draft of only 18 in. 

And a turbocharged, 130-hp diesel lets the boat speed at up 
to 25 knots. The 27-ft., nine-in. craft has a 10 ft., three-in. 
beam, and can carry 20 people or two tons of supplies. 
David Still Marine, Dolphin Quay, Queen St., Emsworth, 


Hampshire P010 7BJ, England. 
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Safety belt 


At 14 mph, the charge det- 
onated and the tire blew 
(left)—but the driver kept 
control. The wheel was 
belted with a steel Tyron 
Safety Band (above) that 
prevented the blown-out tire 
from slipping off the rim. Ty- 
ron Security Systems, 155 
Sloane St., London, England. 


Boxy biplane 
Remember box kites? This 
man-size version, powered 
by a snowmobile engine, 
hits speeds of 50 mph, says 
inventor R. Thompson (336 
Fitzwater St., Philadelphia, 
Pa. 19147). The Boxmoth’s 
fabric-panel wings stretch 
over an aluminum-tube 
frame. Plans are $75. 


Tubular tosser 

Look out, Frisbee freaks— 
here comes the Toobee! The 
aluminum toy performs 
aerodynamic acrobatics, 
and 150-ft. flights. The Too- 
bee doesn’t spin like a Fris- 
bee—it floats like a bubble. 
Toobee Toys, Box 7181, 
Berkeley, Calif. 94706. Two 
for $3. 


Lens baker 


Giant muffin tins are really 
molds for high-quality op- 
tics. At Raytheon Co.'s Re- 
search Division (Waltham, 
Mass.) the huge cylindrical 
furnace heats a mix of gas- 
eous zinc, hydrogen sulfide, 
and other gases to 800° C. 
Condensate is used for 
infrared transmitter lenses. 


Solar pitcher 


Let the sun serve the ball 
when you practice. The so- 
lar-powered Rallymite 
pitches 7000 tennis balls 
per charge, can whip out 40- 
ft. drives. While you're play- 
ing, it sits in the sun and re- 
charges. Price: $250. Rally- 
master, 2625 American 
Lane, Elk Grove Village, Ill. 


New kid 


The brand-new Datsun 210 
has more space, both inside 
the car and in the trunk, 
than the B-210 it replaces. 
The new line also has better 
visibility, handling, and 
braking, says Datsun. Be- 
sides a hatchback (shown) 
and a sedan, there's a five- 
door wagon. 


Pulse watcher 


Want to check your heart 
rate during exercise? Grasp 
Insta-Pulse and it picks up 
electric pulses from each 
heart beat, times them, and 
displays the total beats per 
minute. It’s battery-oper- 
ated, costs $150. Biosig, Box 
651, NDG, Montreal, Que. 
H4P 1-J3, Canada. 


Wristwatch alert 


This innocent-looking watch 
houses a miniature trans- 
mitter. Push the panic button 
—and a remote receiver 
shrieks, as does an exten- 
sion siren. Range is 100 
yards. It’s designed for 
senior citizens. Emerald Elec- 
tronics, Alnwick, Northum- 
berland NE66 2PO, England. 


Assembly-line 
solar collectors 


Turning automatically to 
track the sun, the Suntrek 
array can generate tempera- 
tures up to 260° C. The 10- 
sq.-meter array is the first 
mass-produced tracking para- 
bolic concentrator, says the 
maker (Alpha Solarco, 1014 
Vine St., Suite 2230, Cincin- 
nati, Ohio 45202). Each ar- 
ray has six individual reflec- 
tors that reflect up to 87 
percent of incoming solar 
energy onto black-coated 
steel pipe receivers. The 
whole array can produce 
from 50 to 60 kWh daily. 
Suntrek’s modular construc- 
tion means several arrays 
can be linked for more pow- 
er. Each array costs $2950 
(in quantity orders). 


New Hovercraft with unique power plant 


Rushing along at top speeds of 40 knots, the Phantom rides 
on an air cushion generated by huge twin fans. Yet the 20- 

ft. Hovercraft is quieter than others in its class, says maker 
Light Hovercraft Co. (London Rd., East Grinstead, Sussex 
RH19 2BH, England). The secret is an auto engine—the first 
to be used in a six-seater Hovercraft. The 138-hp Ford V6 
not only is quiet, it gives the Phantom enough thrust to pull 

a skier and to handle heavy payloads of up to 1000 Ibs. The 
all-terrain, all-season vehicle costs about $15,500. 
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\Nhats New > 
IN 


PHOTOGRAPHY 


By E. H. ORTNER 


Long-throw lens 
Putting on a slide show at 
your church or school where 
you need a long-long-throw 
lens for a Kodak Carousel 
projector? The Navitar f/3.5 
6-9-in. zoom gives corner-to- 
corner sharpness, says D.O. 
Industries (317 E. Chestnut 
St., Rochester, N.Y. 14445). 
It's $330. 


Zoom mates 

Choose your zoom length— 
the compact, lightweight 
Rokkor-X lenses cover the 
most useful focal lengths: 
24-50mm f/4, 35-70mm 
£/3.5, 50-135mm f/3.4, and 
75-200mm f/4.5. They're 
made for Minolta SLR’s. 
Prices, respectively, are: 
$415, $417, $597, $663. 


Zoom flash 


Flash units can zoom, too: 
Vivitar’s new 285 matches 
its beam angle to lens focal 
lengths from 28mm to 
105mm. The head tilts 

for bounce flash, and there 
are four automatic f-stop 
ranges. The 285, designed 
as a base for a complete 
flash system, is $149.95. 
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4X zoom and macro 
From macro to wide angle 
to telephoto, the Soligor 35- 
140mm f/3.5 zoom lens 
covers a wide range of pic- 
ture possibilities. In macro 
mode, it focuses as close as 
nine inches, for a 1:3 image- 
object ratio. It weighs 28 
oz., comes in mounts for 
most SLR’s, lists for $589. 


Projector level 
Audio-visual experts often 
use this Wess projector lev- 
el to position a 35mm slide 
projector, particularly for a 
multi-projector show. Now 
the bubble level is generally 
available for $3.95 from 
Wess Plastic, 50 Schmitt 
Bivd., Farmingdale, N.Y. 
11735. 


Elbow rest 

Here's a monopod with a 
difference: a cross shaft on 
which you can rest your el- 
bows while shooting (or 
birdwatching). It stores in 
the hollow plastic main 
shaft. The UniPod is $21.50 
from Arm Rest Products, 188 
Industrial Dr., Elmhurst, Ill. 
60126. 


Circle cutter 


Cutting oval and circular 
mattes is a cinch with the 
RotaMatte, says Beseler 
Photo Marketing (8 Fern- 
wood Rd., Florham Park, 
N.J. 07932). It produces 
beveled cuts from 41% to 21 
in. long. Shape and size are 
set by four cam slots and an 
adjustable arm. $199.95. 


\Nhat's New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Insulating shade 
Hinged panels with a poly- 
styrene foam core (from 1⁄4 
to one in. thick) unfold to 
cut heat loss through win- 
dows at night. Finishes: 
laminate, wood, fabric, and 
metal. Thermoblind Insu- 
lated Window Shutters Ltd., 
28 Queen St., Huddersfield, 
Yorkshire, England. 


Fireplace facing 
Want to surround your fire- 
place with the luxurious 
look of genuine marble? In- 
stall six-by-six-by-14-in. Car- 
rara marble tiles with a non- 
flammable adhesive (inset). 
A 40-tile kit costs from $75 
to $135. Bufalini, 4 W. 56 
St., New York, N.Y. 10019. 


No-tape drywalling 
Apply permanently flexible 
Tapeless Joint Cement to 
drywall joints and you won't 
need to tape or sand for pro- 
fessional-looking results, 
claims Contech Inc. (7711 
Computer Ave., Minneapo- 
lis, Minn. 55435). It's of- 
fered in one-, two-, 31⁄2-, and 
five-gal. plastic pails. 


Storm window 


Unroll and tape Weatherizer 
to the frame of uninsulated 
windows and cut heat loss 

up to 93 percent, claims the 

maker. The semi-rigid Mylar 
can be removed and reused. 
Two sizes: 36 by 60 in. 
($9.95) and 48 by 80 in. 
($14.95). Plaskolite, 1770 
Joyce Ave., Columbus, Ohio. 


Paint 


An interior latex texture 
paint that insulates? That’s 
the claim for Comfort Zone, 
which is rated at R-3.43. It’s 
also said to absorb and dif- 
fuse noises. Evans Products 
Co. (1516 Cleveland Ave., 
S.W., Roanoke, Va. 24015) 
makes it. 


Dimmer 

You adjust room light level 
from bright to dim simply by 
touching the Dawn dimmer 
switch. Price of the pres- 
sure-sensitive solid-state 
control: $19.95. It’s made 
by Leviton, 59-25 Little 
Neck Pkwy., Little Neck, 
N.Y. 11362. 
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\Nhats New 


IN TOOLS 


BY R. L. STEPLER 


A saw and a sander 


Serious home craftsmen should appreciate these commer- 
cial-duty tools from Rockwell, The model 4572 714-in. cir- 
cular saw features a 10-amp motor that develops two horse- 
power and turns at 5800 rpm. Cutting capacity is 2% in. at 
90 degrees, 17% in. at 45 degrees. Price: $54.99. The 

model 4440 finishing sander delivers 12,000 orbits per min- 
ute. No tools are needed to clamp sandpaper to its 324-by- 
7-in. pad. Price: $39.99. Rockwell Power Tool Div., 6263 
Poplar Ave., Memphis, Tenn. 38138. 
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Wire stripper 

Speaker wire, appliance 
cords, BX cable, and alumi- 
num and copper wire from 
#10 to #26 gauge are 
meat for this wire cut- 
ter/stripper. A hole lets you 
bend and loop wire. It's 
$2.59, Maker: Stanley Tools, 
Box 1800, New Britain, 
Conn. 06050. 


Brad nailer 


No smashed fingers, marred 
surfaces, or bent nails with 
Duofast’s HEB 1800. The 
electric nailer drives 1-in. 
and 11%-in. brads in four 
colors to finish paneling and 
molding jobs in style. Price: 
under $65. Duo-Fast Corp., 
3702 River Rd., Franklin 
Park, Ill. 60131. 


. 


Belt sander 

Skil’s Sand Cat is said to 
combine the low vibration 
and fast stock removal of a 
belt sander with the ease of 
control and light weight of 
an orbital. It uses 2-by-16- 
in. belts. Price: $49.99. Skil 
Corp., 4801 W. Peterson 
Ave., Chicago, Ill. 60646. 


Little shavers 


Pro-Cuts plane wood, trim 
plastic, shape body filler, 
and shave soft metal. Blade- 
changing is fast with spring- 
action lock (inset). Termite 
shaper with 21-in. blade: 
$2.60; 514-in. plane: $3.29; 
10-in. plane: $7.11. Oatey 
Co., Box 8698, Cleveland, 
Ohio 44135. 


4 z 


Paint stripper 

Six wire fingers spin into 
nooks and crannies to strip 
away paint, rust, and var- 
nish without damaging the 
original finish of wood or 
metal, says Imp's maker. 
The tool fits 1⁄4-in. and %- 
in. drills, costs $3.95. 
Thompson Tool Co., 17 But- 
ler St., Norwalk, Conn. 


Bimetal blade 


Super Safe I| hacksaw 
blades are said to combine 
the flexibility of convention- 
al blades with the cutting 
performance of tempered 
steel. The 10-in. or 12-in. 
blades come with 18, 24, or 
32 teeth per inch. Disston, 
1030 W. Market St.. 
Greensboro, N.C. 27401. 


Wrenches 

The notch in Charly Wrench 
lets you ratchet bolts down 
tight. Four open-end 
wrenches (34 in. to % in.) 
cost $19.95. Crescent 
wrenches cost $12.95 (8 in.), 
$14.95 (10 in.), $18.95 (12 
From Bevco Industries, 
2 S.E. Ankeny, Portland, 
Ore. 97214. 


Stapler 

Lightweight Trojan TR-40 
staple/tacker features a 
Lexan plastic body. The tool 
drives Y%-in. and 5/16-in. 
.030 wire staples. Price: 
$9.40, Maker: Parker Manu- 
facturing Co., 149 Washing- 
ton St., Worcester, Mass. 
01613. 


A blower and a mower 


Two for the yard: Cleanup is fast with the 180-mph air blast 
from Echo's 8.8-Ib. hand-held blower (above, left). The 
model PB-200 is equipped with a 20-cc, two-cycle gas en- 
gine. Price: about $190, Echo, 3150 MacArthur Blvd., 
Northbrook, IlI. 60062. Toro’s 20-in. string mower/trimmer 
(above, right) features two counter-rotating discs, each 
powered by an electric motor (inset). Two monofiliment 

lines attached to each disc do the work. Price of the 30- 
pounder: about $150. Toro, 8111 Lyndale Ave. S., Minne- 
apolis, Minn. 55420. 


540-mm 

rotary mower 

Release the clutch lever on 
the handle of this rotary 
mower and its carbon-steel 
blade stops in seconds, 
while its 31⁄2-hp engine con- 
tinues to run. Other safety 
features of Honda’s HR-21 
mowers: discharge door that 
closes when bag is removed; 
side guard plate to stop 
thrown objects; safety shield 
on rear. Four models, both 
push-type and self-pro- 
pelled, cut a 21-in. swath, 
and range in price from 
$329 to $444. American 
Honda Motor Co., 100 W. 
Alondra Blvd., Gardena, 
Calif. 90247. 
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Smart dictating 
machine 

Add a microprocessor (min- 
iature computer on an inte- 
grated-circuit chip) to a 
tape recorder and you have 
a transcription machine that 
does everything but the talk- 
ing. Dictaphone’s new Micro 
Master Model 380 has an 
LED display to show where 
recordings are made on the 
tape and their length. Spe- 
cial signals may also be re- 
corded to index taped docu- 
ments or specific instruc- 
tions electronically while 
transcribing. With addition- 
al options, it answers the 
phone, takes dictation from 
wireless microphones, and 
even troubleshoots its own 
electronics. Made by Dicta- 
phone, it's $625. 


\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Instant dialing—at 
the push of a button 


Tap a button on, and this 
unit automatically dials a 
specific phone number for 
you. The Electronic Dialer III 
holds up to 16 local or long- 
distance numbers in a mem 
ory bank and can easily be 
reprogrammed at any time. 
An LED digital display 
shows the number being pro- 
grammed or called. There's 


Pocket recorder 


If “pocket size” means 
small, what does ‘‘vest- 
pocket size" mean? To La- 
nier, makers of this Vest 
Pocket Secretary, it’s a re- 
corder that measures just 
4,1 in. high, 2.5 in. wide. 
and 0.9 in. deep. It uses a 
micro-cassette tape, is AC 


no need to pick up your 
phone unless someone 
answers. A built-in speaker 
lets you hear the connection 
being made, The unit is AC 
operated, but a battery 
backup maintains the stored 
numbers if power is lost. 
Made by Code-A-Phone, it's 
$170 from local dealers. 


or battery operated. $249. 


Home-computer disc 


Own a Heath home comput- 
er? You can easily add a 
floppy-disc recorder by 
building it yourself. Heath 
(Benton Harbor, Mich. 
49022) now offers this 
Wangco drive with control- 
ler circuit board in kit form 
for $530; second drive $295; 
DOS software $100. 


Double-time Peel away dirt 

If time is important to you, Apply liquid Disco Film to a 
this portable AM/FM clock record surface and you can 
radio is worth twice the peel off the dirt. The solu- 
price. It remembers two time tion dries to a thin film that 
zones and, for example, in- grabs foreign particles, says 
stantly gives you New York its makers, even from the 

or L.A. time at the flip of a bottom of the record groove. 
switch. Made by Teal Indus- It's made by Empire Scien- 
tries, Carson, Calif., it's tific. Price: $29.95 a bottle— 
$69.95. enough to clean 70 LP's 
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FOR YOUR CAR 


BY ED JACOBS 


Battery charger 

Mr. Charge BC-1 is claimed 
to charge or trickle-charge 
the battery of any 12-volt, 
negative-ground vehicle. 
You plug it into house cur- 
rent and the vehicle's cigar- 
ette lighter, then select the 
desired function. $19.95. 

| Mr. Charge Products, Box 


520224, Miami, Fla. 33152. 


Subaru plow 

If you have a two- or four- 
wheel-drive Subaru or Suba- 
ru BRAT, you can convert it 
to snowplowing with a Sno- 
way plow. Hydraulic hoses 
and the six-foot blade all 
have quick-disconnect attach- 
ments. Price: $1149. Sno- 
way Plows, 6102 W. North 
Ave., Milwaukee, Wis. 


Wear indicator 


You can tell at a glance the 
condition of this wear-in- 
dicating ball joint from Per- 
fect Circle. Earlier designs 
used a collar that recessed 
into the joint as wear 
increased. This uses a more 
visible, white nylon pin (ar- 
row) to indicate wear auto- 
matically. 


Gasket remover 

You can avoid tedious work 
with this professional- 
strength gasket remover, ac- 
cording to Woodhill Perma- 
tex. Used with normal pre- 
cautions, it will safely re- 
move baked-on gaskets, car- 
bon deposits, and gasket ce- 
ment, all without scraping. 
It's $3.33 per 12-ounce can. 


Tune-up computer 
The LED display on this Dix- 
co tune-up computer can 
make tune-ups easier and 
more accurate, says the 
manufacturer. Functions in- 
clude rpm, dwell, volts, 
amps, and ohms. Accuracy 
is + 3 percent. Price: $266. 
Dixco, Box 1449, Grand 
Junction, Colo. 81501. 


Parked-car heater 


Accuheat can keep your car 
cozy for up to two hours af- 
ter you park it, without us- 
ing extra energy. Engine 
coolant heat is stored by eu- 
tectic salts, then radiated to 
warm the car after you park. 
Made by Trifolium AB, Kar- 
laplan 5, S-114 60 Stock- 
holm, Sweden. 


N 


Transmission drain 
Draining your automatic 
transmission fluid can be 
easier if you add one of 
these drain-plug kits the 
next time you remove the 
pan. It’s $4.80, and requires 
drilling only one hole. B&M 
Automotive Products, 9152 
Independence Ave., Chats- 
worth, Calif. 91311. 
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The artof weatherproofing 
your house with 


weatherstripping 


Part 2; Windows, storm windows, 
garage doors 


By V. ELAINE SMAY 


“When I was a kid we stuffed 
newspapers around the windows 
and kicked the braided rug against 
the door at night,” says Mike 
Meryn, president of Portaseal, a 
Y weatherstripping manufacturer in 
N-STRIP New Jersey. With today’s energy 

1} Whi costs, such a down-home approach 
to reducing air infiltration into 
your home just isn’t good enough. 
The outside air that sneaks in—and 
the inside air that leaks out—can 
short-circuit your insulation and 
add significantly to your heating 
and cooling costs. 

Last month we showed various 
ways to weatherstrip doors. This 
month we deal with windows, 
storm windows, and garage doors. 

Check your windows for exces- 
sive air infiltration on a breezy day. 
If you feel air leaks, examine the 
glazing compound around the 
glass. Replace it if it has cracked 
badly or chunks have fallen out. 
Next, check the joint between 
house and window frame; caulk 
there if necessary. Then weatherize 
the perimeters of your windows 
with weatherstripping that doesn’t 
interfere with their operation or 
with the lock function. Window 


V-shaped, self-adhesive plastic in- 
stalls easily, even on double-hung win- 
dows. V-shaped metal [PS, Oct.] can 
be used if nailed in place. V-strips are 
placed in window channels as shown 
and on bottom face of upper sash to 
seal center crack. Another strip can be 
Put on sill to seal bottom. Climaloc’s 
Climaflex (above) is sold in three-ft. 
strips, three to a set. Polypropylene 
strip from 3M (left), for wood or metal 
frames, comes in 17-ft. rolls. 
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Foam strip in anti-friction, 


Hinged windows can be weatherstripped in many ways 
Here, Lustre Line’s soft vinyl seal in aluminum frame is at- 
tached to window stop. Other types are put between stop and 
window frame and are invisible with window closed 


weatherstripping is sold both by 
the running foot and in kits for 
one or two standard-size windows. 
| Double-hung windows (the con- 
ventional type with one or two 
vertically sliding sash) require 
weatherstripping that can stand up 
to the friction their operation en- 
| tails. Horizontally sliding windows 
present the same problem. Most 
weatherstripping made to install on 
the frames of double-hung or slid- 


adhesive-backed vinyl sleeve 
(Climaloc) is applied to the inside frame for a quick, inexpen- 
sive, nonabsorbent seal on wood or metal windows. 


ing windows can be applied either 
on the interior side or on the 
outside, but outside application 
may be best for appearance’s sake. 

Wood-frame storm windows 
should be weatherstripped around 
the perimeter where the frames 


MANUFACTURERS MENTIONED: 


Climaioc, RCR Limited, 2295 Métropole, Lon- 
queuil, Quebec, Canada; Elgar Prod., Inc., 
23945 Mercantile Rd., Beachwood OH 44122; 
Lustre Line Prod., Richmond & Norris Sts., 
Philadelphia PA 19125; Manco Tape Co., Box 


Tubular vinyl (from Elgar) is tacked or stapled to wood 
frame. Aluminum and wool-pile strip made by Lustre Line (not 
shown) can be used similarly on metal windows. 


Many narrow louvers on jalousie windows mean many feet 
of cracks for infiltration. Stop it with clear vinyl weather- 
stripping (this from Pemko) that you cut to length from a 
25-foot roll and snap over the edge of each louver. 


butt against the window molding. 
Self-sticking foam tape will do the 
job, as will felt strips, but felt tends 
to deteriorate when exposed to the 
weather. When weatherstripping 
storm windows, be sure you don’t 

Continued 


685, Cleveland OH 44107; Pemko Mfg. 
Box 8216, Emeryville CA’ 94662; Por as 


Inc., Box 1203-R, Morristown NJ 
Schlegel Corp., Box 23113, Dept. 16-19, 
chest 14692; Stanley, 195 Lake Si 


NY 
New. Britain CT 06050; 3I 


Co., 3M Center, 
St. Paul MN 55101. 
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Replacement pile weatherstrip of long- 


lasting polypropylene for aluminum 
storm windows (and doors) is available 
from Stanley and Schlegel. Check pres- 
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ent weatherstripping to see if it has 
shrunk, matted, or pulled back from cor- 
ners. If so, pull it out and press replace- 
ment strip into same slot with screw- 


close the weep holes at the bottom. 
These allow condensate to run off. 
Most aluminum storm windows 
come with replaceable pile weath- 


erstrip (see photos). gs 
FOR FURTHER READING: 

In the Bank or Up the Chimney? $1.70 
from the U.S. Govt. Wash: 


Printing, Office, 
ington DC 20402. Stock No. 023-000-00411-9. 

Keeping the Heat In, in English or French, 
free from Box 3500, Station C, Ottawa, Ont., 
Canada K1Y 4G1 

"Seal It Now,” free from Schlegel 

‘How to Save Money with ESP,” 25¢ from 
Macklanburg-Duncan, Box 25188, Oklahoma 
City OK 73125. 

“How to Conserve Energy with Caulking 
and Weatherstripping,” PS Homeowner's 
How To Handbook, Sept.-Oct. 78, pp 38-42. 


Large gap around garage door requires 
special weatherstrip, usually sold in kits. 
Weatherstrip shown, from Portaseal, has 
rigid vinyl nailing strip with wide flex- 
ible vinyl seal (below left). Ends are 
notched for weathertight overlap at top 
corners (center). Below is rubber seal 
from Manco Tape. Other types are made 


driver or knife. Cut to length with knife 


or scissors. New pile should block entry 
of rain and dirt, stop window rattling, 
and keep out cold-air drafts. 


Pro-quality 
cassette recordings from new 


metal-particle 


tapes 


New tape, new machines— 
together they perform 
like reel-to-reel pros 


By LEN FELDMAN 


A few months ago, I attended a 
press conference held by the 3M 
Company, makers of the well- 
known Scotch brand of recording 
tapes. Using what looked like an 
ordinary stereo cassette player and 
tape cassette, Del Eilers, technical 
service supervisor, pressed the 
“play” button. 

What I heard—and didn’t hear— 
was astounding. There was prac- 
tically no background tape hiss at 
all and the dynamic range (differ- 
ence between the softest and loud- 
est musical passages) of the music 
was awesomely realistic. 

The secret behind this new and 
better cassette sound, which I later 
got to try in my lab, was a new 
kind of tape. It uses fine, pure 
metal particles rather than conven- 
tional oxides, and it could mean a 
whole new generation of tapes and 
machines. 

3M calls it Metafine tape, but 
generically it has come to be 
known as pure-metal-particle tape. 
(The new tape can record higher 
levels of sound at all audio frequen- 
cies with residual noise or hiss 
level as good as that of convention- 
l tapes and has a recording capa- 
ility that rivals higher-speed reel- 
to-reel tape recorders. In my opin- 
x this new kind of recording tape 


s the first significant advance in 

ette-tape technology since 
chromium dioxide tape and Dolby 
I oise-reduction systems arrived. 


| 


Cassette decks from Nakamichi (left) 
and Tandberg will use either conven- 
tional or metal-particle tape. New tapes 
are indistinguishable (lower photo) from 
conventional types presently used, 


Industry experts are impressed, 
too. “This advanced level of cas- 
sette performance was only thought 
possible with experimental PCM 
(digital audio) technology,” says 
Kjell S. Hoel, president of Tand- 
berg. “But this superior capability 
is available now.” And John Holm, 
manager of the research team at 
3M, adds, “The future offers possi- 
bilities we can’t even contemplate 
now because of the limitations of 
present media.” 

Continued 
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All conventional recording tapes 
use either ferric oxide particles (in 
some cases modified or doped with 
traces of cobalt or other magnetiz- 
able substances) or chromium 
dioxide particles. These materials, 
used in a system with slow tape 
speed and narrow track width, give 
low overall magnetic energy levels. 
That limits the maximum available 
output level at all frequencies, par- 
ticularly the dynamic range at high 
frequencies. 


The difference 


The new metal-particle tapes 
have quite different characteristics. 
First, the magnetic flux density 
(ability to record higher levels of 
energy) is much higher. This gives 
a much greater output signal, par- 
ticularly in the low and midrange 
frequencies. That means the sound 
is louder in comparison to back- 
ground tape hiss, so the overall 
effect is less background noise dur- 
ing playback. 

The tape also has a higher coer- 
civity level; once a particle is 
magnetized it resists being erased. 


6-4 -2 


This makes the tape less suscepti- 
ble to self-erasure at high frequen- 
cies, yielding higher maximum out- 
put levels at the treble end of the 
audio spectrum. 

Tape engineers have always 
known that metal-particle tape 
would offer such advantages. But 
the problems involved in producing 
such tapes on a commercial (and 
economical) level were great. Big- 
gest problem: keeping the metal 
particles pure. Even momentary 
exposure to oxygen in the atmo- 
sphere caused instant oxidation— 
rusting—of these fine particles. 

Another term for instant oxida- 
tion (if it takes place rapidly) is 
spontaneous combustion. Indeed, 
rumors were that early samples 
would actually “self-destruct,” 
much like the tapes used in the 
“Mission Impossible” TV program. 
The companies are not about to 
reveal how they solved this prob- 
lem. But it is clear that the prob- 
lem has been solved: 3M, at least, 
promises to have both 60 and 90 
minute Metafine cassette tapes 
available for purchase by year’s 
end. 

3M’s own research program into 
metal-particle tape began way back 
in 1965, barely a year after the 
cassette-recording format was in- 
troduced by the giant Philips Com- 
pany of the Netherlands. By 1972, 
3M began sending samples of pro- 
totype tapes to various cassette 
manufacturers. Although at this 
point 3M was aware that the then 
state-of-the-art recorders could not 
use the tape’s capabilities, it was 
believed that equipment makers 
were interested enough to experi- 
ment and develop such machines. 

Between 1972 and 1976, the per- 
formance capabilities of the tape 
were verified, but the early samples 
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were not suitable for economical 
production. But, by 1976, the first 
tapes made from the pigments that 
would ultimately become Metafine 
were developed and proved to be 
economically feasible. Barely a 
year later, leading manufacturers 
of tape hardware equipment such 
as Nakamichi Research, Tandberg, 
and JVC were able to build proto- 
type machines to fully demonstrate 
the new tape’s capabilities. But 
that was no easy task. 


Hardware 


Previous improvements in cas- 
sette-recorder performance have in- 
volved some sort of trade-off. Im- 
proving the frequency response, for 
example, usually increased distor- 
tion and caused poorer signal-to- 
noise ratios. But that’s not the case 
with metal-particle tape. All three 
important performance parameters 
(frequency response,  signal-to- 
noise ratio, and distortion) benefit 
from the use of the new type of 
tape, if the machine on which the 
tape is used can handle the new 
formulation properly. 

Unfortunately, metal-particle 
tape is a mixed blessing for tape- 
deck manufacturers. High tape 
coercivity means less tendency to 
self-erase, but it also makes inten- 
tional erasure more difficult. Much 
higher bias levels (a steady current 
applied to the record/erase heads 
for a particular type of formula- 
tion) are needed for low-distortion 
recordings. 

But it is not easy to increase the 
drive current on present-day erase- 
and-record heads. Most heads are 
already subjected to levels that 
border on core saturation—a point 
at which additional current, repre- 
senting the signal to be recorded, is 
ignored. Furthermore, the record- 
preamplifier circuitry in most 
decks cannot supply the added cur- 
rent required without itself reach- 
ing high distortion. 

Several tape-deck manufacturers 
have been working on these prob- 
lems for some time. Nakamichi 
Research has produced a sub- 
miniature “Crystalloy” head capa- 
ble of handling the higher bias 
current required and has also de- 
veloped a double-gap erase head 
which, it’s claimed, achieves a full 
70 dB of erasure, nearly double the 
level of conventional heads when 
used with metal-particle tape. 
Tandberg has come up with a new 
set of record electronics. Called an 
Actilinear Recording System, it 
provides additional bias and signal 
level to record onto metal-particle 
tape without head saturation. And 
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Magnetic-hysteresis loop drawing graphically shows differ- 
ences in retentivity and coercivity between tapes. The higher 
the retentivity, the higher the level of recording you can do 


its claimed that JVC’s Sendust 
Alloy heads will work properly 
with the new tape. 

Compatibility 

If you now own a stereo cassette 
deck (even an expensive, top-grade 
model) you will not be able to use 
it for making recordings with the 
new metal-particle tape. According 
to 3M, you could use it to play 
back prerecorded metal-particle 
tape cassettes as long as your 
machine is equipped with a 
“chrome” equalization switch 
(sometimes identified as “70 mi- 
crosecond” or “704S EQ”). 

I would even have some reserva- 
tions about that, since the playback 
electronics of some cassette decks 
may not be able to handle the 
signals of greater amplitude gener- 
ated by the new tape. Based on the 
studies I’ve made so far, I also 
think it unlikely that you could 
modify your present stereo cassette 
deck for use with metal-particle 
tape. 

What’s needed—and what we can 
expect—is a whole new generation 
of stereo cassette decks, equipped 
to handle oxide as well as pure- 
metal-particle tapes. These ma- 
chines will probably be costlier 
than equivalent oxide-tape-han- 
dling decks, at least at the begin- 
ning. 

Already Tandberg has an- 
nounced availability of the TCD- 
340-AM before the end of 1978, 
expected to sell for around $1300. 
While Nakamichi Research has not 
specifically offered a delivery date 
for two experimental top-end units 
(Models 1000-II and 600-II), in 
their present form without metal- 
tape capability they sell for $1700 
and $680 respectively. The tape 
will be more expensive, too. 3M 


won’t give a price now, but says a 
single C-90 cassette will probably 
cost “something less than $10.” 


Not everyone’s happy 


As often happens when a new 
technology evolves, not everyone is 
convinced it’s an important ad- 
vance, Even though some manufac- 
turers have working prototypes, 
some tape experts feel that the high 
coercivity of the 3M Metafine tape 
is too high, and that “backing off” 
from these high figures might make 
it easier for hardware manufactur- 
ers to adapt to it. 

And some hardware makers may 
not be totally delighted. Both Sony 
Corporation and JVC, for example, 
have recently demonstrated video- 
cassette add-on boxes for digital 
recording [PS, March]. Advan- 
tages claimed for digital recording 
are greater dynamic range, wide 
frequency response (to 20,000 Hz 
and beyond) and much lower dis- 
tortion—the very advantages now 
claimed for metal-particle tape. 

It is not surprising that many 
authorities see the emergence of 
metal-particle tape as an alterna- 
tive to even more expensive home 
digital recorders. (Sony’s tentative 
price for the add-on PCM recorder 
is $4000, to which must be added 
another $1000 or so for the Beta- 
max video recorder which must be 
used.) 

Hoel of Tandberg believes that 
the performance benefits with digi- 
tal techniques will be marginal 
because of the new metal tapes. 
Harron Appleman of Nakamichi 
feels that the new analog equip- 
ment which his company could 
make available by year’s end would 
be significantly less costly than 
digital recorders will be. But sup- 
porters of digital recording, such as 


and the better the signal-to-noise ratio. Coercivity levels 
indicate tapes’ high-frequency response and erasure level. 
Table gives actual test results on various tapes. 


Eugene LaBrie, marketing VP of 
Maxell Corp., says that “digital 
will walk all over the new tapes” 
and his company has no immediate 
plans to join the metal-particle- 
tape marathon—at least not in the 
audio market. 


Lab checks 


I had an opportunity to check a 
sample of the new 3M Metafine 
tape on both Nakamichi Research 
and Tandberg of America machines 
in my own lab, The most striking 
feature: an impressive increase in 
recording level, especially at higher 
frequencies. With oxide tapes, I 
commonly run into high-frequency 
tape saturation above 5 kHz or 6 
kHz if I try to record at levels 
above —10 dB on the VU meters of 
my best cassette tape deck. I could 
now reach a — 10-dB record level— 
or even higher—way out to 15 kHz 
and beyond. 

That means I could push my 
recording level up by anywhere 
from 7 to 10 dB without causing 
saturation of the tape. Even if 
residual tape hiss remains the same 
for metal-particle and oxide tapes, 
my effective signal-to-noise is 
therefore increased by the same 
amount. Essentially, I was getting 
the low-noise performance I nor- 
mally got from an oxide tape when 
using a Dolby. 

I suspect that the transition to 
metal tape (both at the software 
and hardware levels) will acceler- 
ate rapidly in the months and 
years ahead. I’m not suggesting 
that oxide formulations will disap- 
pear from the market (making all 
conventional decks obsolete as 
well). But from my own observa- 
tions, the new metal tape is just too 
good to remain in the research 
laboratories for much longer. 5] 
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Big sound from those 
power-stingy 


high-efficiency 
speakers 


After nearly two decades, 
high-efficiency speakers are 
back—with lots of advantages 


By LEN FELDMAN 


On a recent visit to the factories of 
Koss Corporation, in Milwaukee, 
Wis., I saw a fascinating demon- 
stration. Dr. J. Robert Ashley, a 
distinguished engineer-acoustician, 
connected a low-frequency speaker 


to a mini-computer sound-analysis 
system. In seconds, a printout 
spewed forth, listing more than 20 
possible cabinet designs that would 
work with that particular woofer- 
driver. The designer could scan the 


New high-efficiency speakers such as these from Koss offer realistic sound, high volume from low-power amplifiers. 
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Representative high-efficiency loudspeaker systems 


Mfr. and mode! number, Enclosure Wooter(s) Mid-range dia.; Tweeter(s) Min. Max. price ($) 
dimensions (inches) type diameter hand type diameter (watts) (watts) (per pair) 
ADS 810 Acoustic (28 cone 2 dome T dome 15 NA 700 
14211212512 suspension A 
Altec Series II Vented 10 cone F cone 10 35 300 
Model 3, 127x113x124 
Altec Model 19 Vented 15° cone = Horn 10 6" 1320 
30x21x29 E 
B.1.C. Venturi “47 Vented 10" cone Horn Tr dome 10 100 340 
13¥ax13¥4x25 = 
Bose 901-111 “Acoustic matrix” 19) 48x cone = = 10 100 760 
127x13x21 vented E oo 
Celestion ULG Passive radiator © cone = Tis dome 60 320 
9.449421 
Dynaco LMS-3 Vented 10 cone = T dome 7 NA 340 
13x11 Mix22¥ 
Electro-Voice 
Interface 2/13-3, Passive **10" cone 8° cone 242° cone 36 200 280 
4x] Lax24ie radiator à 
Electro-Voice Interface, Passive Z cone E cone CE 36 200 675 
B: Series 2, 16x10x29% radiator o SE g 
Fisher ST-660 Passive “12, 12 6 dome (2) T dome 40 125 500 
18x13x29% _ radiator = Š i 
JBL L-50 Vented 10 cone 57 cone TH cone 10 35 325 
IE - ee = 
JBL L110 Vented 10" cone cone T dome 10 150 696 
23l Te Dion Kirakan a rar See ee ati 
Klipsch "Klipschorn”” Folded 15° cone Horn Horn 2 105 2184 
314x28x52 hom _ 
Klipsch “Heresy” IZ cone Horn Horm 15 105 626 
15¥%x13¥ex21¥2 rat ws D a =< 
Koss CM-1010 Passive E = T dome 15 100 390 
15x11x28 "diato —_ m = _ 
L 20 Vented W dome 2 25 300 
8x10i2x17 S a hia ioe - 
Ohm Model H Passive T dome 10 NA 650 
TSKLOWNZO, rare = ere 

Tented 13% cone aN" cone Te" dome 800 


Technics $B-7000A 
33M 


program power. Amplifier power rating may be higher. “= 


Diameter of passive radiator, 


Approximate power requirements for various speaker efficiencies and room sizes 
(dB numbers show highest sound-pressure levels possible for rooms of indicated size) 


Amplifier power or 
max. speaker power 
(watts per channel) 2000 cu. tt. 


oe 


Low-efficiency systems 
3000 cu. ft. 


Medium efficiency 


4000 cu. ft. 


High efficiency 


2000 cu. ft. 3000cu. ft. 4000 cu. ft. 
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NOTES: The sound levels shown are based 
upon a stereo system; that is, the power 
shown is per channel and presumes that both 
speakers are playing most of the time. The 
numbers given are for “average” room furnish- 
ings—neither too absorptive nor too reflec- 


results and choose an enclosure 
that would meet cost, bandwidth, 
and other requirements before ever 
submitting a drawing to the shop. 

The theoretical understanding of 
speaker design demonstrated in 
this astonishing feat, the wide- 
spread availability of the equip- 
ment needed, and the ability to use 
it have brought about an important 
revolution in the speaker industry. 
It has resurrected the high-efficien- 
cy speaker, popular several decades 
ago but since eclipsed by other 
designs. With today’s technical ad- 
vances, the new high-efficiency 
speakers have overcome their old 
defects. This development is im- 
portant because it makes possible 
new and lower-cost approaches to 
putting together a high-quality 
sound system for your home. 

To understand the revolution in 
speaker design and its implica- 


tive. Rooms having heavy draperies, rugs, and 
many upholstered pi may require some- 
what higher power to achieve the sound levels 
shown. Overly reverberant or “live” rooms 
may require somewhat less power to achieve 
the same sound levels. CAUTION: Not all 


tions, let’s review a bit of history. 
Back in the 1940’s and 1950's, 
when high-fidelity sound reproduc- 
tion was in its infancy, most audio 
hobbyists used so-called bass-reflex 
speakers. These speakers, with 
ports or rectangular holes cut in 
the front of the cabinet, offered 
relatively high efficiency; they de- 
livered a lot of sound with a rather 
small amount of electrical energy 
fed in. That was important: Most 
tube amplifiers then available 
could not deliver more than 12 
watts of audio power. 


Boom boxes 


It was not an ideal situation. 
Serious music listeners felt that 
many of the bass-reflex speakers 
then available produced an unreal- 
istic kind of bass. The ported 
speakers became known as “boom 
boxes” and were said to produce a 


speaker systems can safely 
power levels given in this tabl 
with the manufacturer to determine the maxi- 
mum permissible power for their products. 
(Table was reproduced courtesy of The Insti- 
tute of High Fidelity.) 


sort of ‘“Johnny-one-note” bass. 
Many were large and had to be 
placed on the floor to operate prop- 
erly. Then a further complication, 
stereo sound, came along—which 
meant room had to be found for 
two large cabinets. 

Two other important develop- 
ments followed. First, transistor- 
ized or solid-state amplifiers ap- 
peared, making it possible to pro- 
duce higher-powered amplifiers at 
reasonable costs. Second, sealed- 
enclosure designs, variously known 
as acoustic-suspension or air- 
suspension speaker systems, were 
developed. 

Acoustic-suspension speakers 
could be made smaller—bookshelf 
size. Yet they could reproduce uni- 
form bass output down to the 
lowest frequencies required for ac- 
curate musical reproduction. 

Continued 
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The new speakers put high-quality sound within everyone’s reach 


But this good bass response 
didn’t come for nothing. What was 
sacrificed was efficiency. Typical- 
ly, most acoustic-suspension speak- 
ers have efficiencies of well below 
1.0 percent. That means that 100 
watts of amplifier power fed to 
such speakers is translated to less 
than one watt of acoustic—sonic— 
power. But with the high-powered 
amplifiers then becoming available, 
it didn’t make any difference. In a 
few years, the combination took 
over the marketplace. 


Baffles, ports, and efficiency 


When the loudspeaker was devel- 
oped in the 1920’s, engineers quick- 
ly learned that it had problems. 
Sound waves generated by the rear 
surface of the speaker cone would 
come around the front and cancel 
sound waves from the front of the 
speaker cone. That seriously re- 
duced sound output. But there was 
a solution: Mount the speaker on a 
large baffle or wood panel. That 
kept sound from traveling around 
and causing trouble. In practice, 
however, it became necessary to 
mount the speakers in a very large 
sealed box—the so-called infinite 
baffle. 

Then engineers discovered that 
with a hole, or vent, cut in the en- 
closure, it was possible to “tune” 
the box so some rear-radiated ener- 
gy otherwise absorbed inside the 
enclosure could be redirected to 
emerge from the vent in phase with 
the front-radiated sound waves, 
thus reinforcing the sound pattern. 
This reinforcement, in theory, pro- 
vides twice the efficiency that 
might be obtained from a sealed- 
box design. 

That was the birth of the bass- 
reflex speaker. It was an advance, 
but not an entirely satisfactory 
one. The bass frequency to which 
the port was tuned was louder than 
other frequencies—largely because 
the tuning was often done by ear 
rather than in accordance with 
scientific principles. 

Now enter an Australian 
electronics engineer named A. Ne- 
ville Thiele. Back in 1961, when 
the acoustic-suspension reigned su- 
preme, he recognized that all loud- 
speaker systems, electrically speak- 
ing, are really high-pass filters. 
The vented box system, he decided, 
could give a lot better performance 
if its design were subjected to 
mathematical analysis as a fourth- 
order differential equation with a 
complex set of interlocking vari- 
ables. 
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An Australian colleague of 
Thiele’s, Dr. Richard Small, ap- 
plied a sophisticated technique 
called network synthesis to 
Thieles mathematical analysis, 
greatly enhancing its practical use 
by design engineers. Network-syn- 
thesis techniques involve the use of 
computers to determine the exact 
cabinet and driver dimensions and 
requirements needed to achieve a 
given level of performance. The 
beauty of this lies in the fact that 
the design engineer can ask the 
computer: “What happens if I 
change this or that?” and get a 
completely reliable answer before 
the first prototype is built. 

When the work of Thiele was 
republished in May, 1971, in The 
Audio Engineering Society Jour- 
nal, Dr. J. Robert Ashley, a profes- 
sor of electrical engineering at the 
University of Colorado, whom I 
mentioned at the beginning of this 
article, edited the work. Further, 
he developed a computer program 
to apply Thiele’s methods to prac- 
tical loudspeaker design. With all 
the bass-reflex guesswork removed, 
the race was on, and such compa- 
nies as Electro-Voice, Altec, Koss, 
JBL, and many others set about 
designing the new generation of 
vented loudspeakers. 

The new theory proved that the 
vented box is capable of lower bass 
reproduction than the closed-box 
system, given the same box volume 
and efficiency. Put another way, 
holding the box volume and desired 
bass cutoff frequencies the same, 
the vented box is three dB more 
efficient (requires half as much 
amplifier power) than the closed 
box for the same loudness. The new 
theories showed that the designer 
can trade off between system effi- 
ciency, bandwidth (low-frequency 
cutoff), and cabinet volume as he 
chooses. 


A discernible difference 


Listening tests in my lab have 
convinced me that the bass-reflex 
types now available from such 
firms as JBL, Altec, Technics, 
Koss, and Bose are a far cry from 
the early vented units of the ’50’s 
and ’60’s. There is clarity of bass 
reproduction and less distortion at 
louder listening levels. Manufac- 
turers seem to be paying more 
attention to careful speaker-driver 
design, too. The emphasis is on 
totally accurate frequency response 
which, in turn, leads to the absence 
of any form of coloration. 

These new and better-sounding 


ported speakers offer a new possi- 
bility: They can be used with rela- 
tively high-quality, low-cost, low- 
powered amplifiers and receivers. 
The resulting combination can give 
plenty of sound power, and costs 
less than the old, low-efficiency- 
speaker and high-powered-amplifier 
combinations. The table shows the 
kind of sound levels you can expect 
using low-, medium-, and high-effi- 
ciency speakers set up in rooms of 
various sizes when driving those 
speakers with amplifiers of various 
wattage ratings. For example, you 
can get a 100-dB sound pressure in 
your 4000-cubic-foot living room 
using only 10 watts per channel of 
amplifier power—providing you 
choose a high-efficiency vented or 
ported speaker such as those listed 
here. And you don’t have to settle 
for big boxes. JBL’s L-50, for exam- 
ple, is as compact as some of the 
earlier acoustic-suspension book- 
shelf models, yet has relatively 
high efficiency. 

I personally favor the high-effi- 
ciency /lower-power approach to hi- 
fi. Obtaining three dB more of 
clean sound power via increases in 
amplifier power (a doubling of 
actual rated amplifier power) can 
be very costly. Obtaining the same 
three dB of increase in sound level 
via careful and intelligent speaker 
design can be much more econom- 
ical. 

I do have one reservation, 
though, especially if you plan to 
have a receiver as the central elec- 
tronic component of your hi-fi sys- 
tem. Many manufacturers tend to 
reduce the number of control fea- 
tures and to provide lower overall 
levels of performance as they re- 
duce the rated power output of 
their receivers. So sometimes I 
have to choose a higher-powered 
receiver than would normally be 
required for a given speaker system 
simply because I want to have the 
tuner performance (of the FM sec- 
tion of the receiver), the tone- 
control flexibility, or the switching 
versatility available in higher-pow- 
ered receivers. But shop carefully. 

If you lean toward separate com- 
ponents, you can get lower-powered 
units there, too. Of course, sepa- 
rates cost more than an all-in-one 
receivers. 

All of this is good news for the 
listener. Now that vented speakers 
are at last able to offer accurate 
sound and high-efficiency, high- 
quality sound reproduction comes 
within the reach of just about 
everyone. 


Color TV 
cameras 


team with new 
portable VCR's 


Take-along video recorders and 
cameras at half the price of earlier 
models create low-cost home movies 


By JOHN FREE 


Whether you’re touring Venice by gondola, 
viewing the Grand Canyon’s spectacular color, 
or just picnicking with family and friends, it’s 
nice to have home movies of the event you can 
enjoy later. Now you can make “movies” on 
low-cost magnetic tape and view them on the 
spot instead of waiting for the development of 

costly super 8 film cartridges. 
All you need is one of the portable video 
Continued 


Battery-operated recorder and camera from JVC 
(top) records about one hour on a battery charge. 
JVC's HR-4100 deck uses standard VHS cassettes. 
The optional zoom lens and electronic viewfinder in- 
crease the versatility of the 3350. Quasar’s new 
$800 color camera, the VK700QE (above), has a 
side-mounted optical viewfinder and 25mm lens. 
Built-in microphone is located just above the lens. 
Zoom lens and electronic viewfinder are optional. 
Magnavox Chromavue camera (right) has battery 
compartment built into the shoulder rest. The zoom 
lens is equipped with an automatic iris that con- 
stantly adjusts the lens aperture to changing light 
conditions as you pan the portable camera. 
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Portable pair from Sony, the HVC-1000 


color camera and SL-3000 Betamax 


Extra-fast f/0.85 lens on Toshiba's IK- 
12 color camera aids low-light perform- 


cassette recorders (VCR’s) being 
introduced by several firms, plus a 
new battery-powered color TV cam- 
era. You can then capture vacation 
highlights or other events on com- 
pact tape cassettes—up to one hour 
on a battery charge—and play them 
back through any TV receiver. 
There’s no fuss setting up a movie 
screen and projector, and your 


color pictures will look much like 
those from TV stations. 

The new portable VCR’s are 
updated, more-compact versions of 
(Video Home 


the popular VHS 


Electronic viewfinder included with Hitachi's VK/C500 lets 
you review material immediately after you tape it. Viewfinder 
is actually a tiny TV monitor with a 1.5-inch CRT. 
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deck, are slated for introduction late 
this year. No prices have been set. 


ance. Power supply for nonportable 
camera houses all A/V connections. 


System) and Beta tape machines 
that have built-in tuners [PS, Nov. 
77). Portable VCR’s can also be 
paired with optional plug-in tuners 
so you can tape programs off the 
air. Those new color cameras, 
which cost about $800 to $1500, are 
the result of mass-production econ- 
omies in Japan, plus improved vid- 
icon-tube technology. 

As I was trying out some of this 
new equipment recently, however, I 
was also hearing about another 
generation of more-compact VCRs 
and color cameras on the way— 


models with half the weight and 
size of today’s portable gear. 

One device, a small vacuum tube 
an inch or less in diameter, called a 
vidicon, now lets you buy a color 
TV camera that can approximate 
images from studio cameras with 
six-figure price tags. Most profes- 
sional cameras have three vidicon 
tubes to detect red, green, and blue 
colors. (Some have a fourth tube 
that provides luminance, or bright- 
ness picture elements.) 


Striped tubes 


To do the job of three or more 
vidicons, the new low-price TV- 
camera vidicons have a special 
filter that is crisscrossed with nar- 
row, closely spaced stripes. Light 
passing through these stripes is 
altered so that red, green, and blue 
elements in a scene are encoded. 
These elements can then be 
electronically processed to recreate 
the original image. Color TV pic- 
tures are surprisingly good—much 
better than striped-filter images a 
few years ago. 

But while color pictures from the 
new low-cost cameras are good, 
they don’t have the broadcast 
quality of professional models, Just 
as three hoses can carry more 
water than one, a multitube camera 
lets more picture details through. 

JVC’s 3350 portable camera has 
two vidicons, one mounted vertical- 
ly in the camera handle. One tube 
supplies luminance information 
and the second provides color. The 
3350 has more horizontal resolu- 
tion (400 lines) than most color 
TV’s can display [see “New Hi-Fi 
Color-TV Pictures,” PS, Aug.], or 
home VCR’s can capture. 

The 3350 and most new camera 
models are available in lower-price 
versions equipped with a simple 
fixed lens. For another $400 or so, 
you can have a zoom lens and elec- 


Exposure indicators in the optical viewfinder of RCA’s CC001 
show you when aperture is adjusted properly, Step-up model 
has zoom lens and electronic viewfinder. 


PORTABLE COLOR VCR’S 


Tape Maximum Power 
Manutacturer Modei Price) | format Weight (bs) | Size (WHO) record time | consumption 
we HR-4100 1180 vas 2 WH a She x 123e | The [20 watts 
Sony 31-3000 Beta 19 17x51 136 The 16 watts 
COLOR TV CAMERAS 
=F Horizontal 
Manufacture, resolution Video SAN 
licensee Model Price(s) | Tubets) Weight dbs) | Size (WHO) (ines) ratio (dB) Lens Comments 
NC Ca 350 T vidicon 4 36178189 Over 230 Over 40 1718 25mm Optical viewfinder; optional 
batteries 
60-3350 1475 Two 25° 7 Ihe x Whe x Ie 400 tcenter) | Over 45 1713 zoom 1.5-in. b/w electronic viewfinder; 
vidicons 125-75mm uses 4100 (VCR) battery 
Hitachi WIC 500 1495, T vidicon 3 ax Hard 250 Over 40 1/2 zoom 17-102 mm | No batteries; electronic viewfinder 
Magnavox Chromavue 1295 | T*vidicon a | area ‘Over 230 ‘Over 40 17-102mm zoom | Electronic viewfinder: automatic 
aperture control; optional battery 
Panasonic Px-200 = T vidicon 8 MECE Over 240 Over 43 17.3 25mm No batteries; optical viewfinder 
PK30 - T vidicon 34 Six 614 154 Over 240 Over 43 172 zoom 17-102mm | No batteries, electronic viewfinder 
Quasar ‘VK700QE 300 T vidicon 3 CECE Over 240 Over 43 1/19 25mm No batteries; optical viewfinder 
VATIOQE 1200 Tudem [94 41x61 x 154 Over 240 Over 43 172 zoom 17-102mm | No batteries; electronic viewfinder 
RCA coor 850 T vidicon g 41x61x 134 Over 240 Over 43 171.3 25mm No batteries; optical viewfinder 
c02 1275 T vidicon 34 41x61 x 154 Over 240 Over 43 172 200m 17-102mm | No batteries; electronic viewfinder 
Sony HVC-1000 287 Trinicon 5 55159x 123 300 a5 TLB zoom Optical viewfinder; automatic 
1442mm aperture control: battery operation 
Toshiba Welz 1250 T*Univicon 57 Ia x Ga le Over 240 ‘Over 40 17085 25mm No batteries; zoom lens; 
electronic viewfinder optional 


tronic viewfinder. The electronic 
viewfinder is a small (1.5-inch) 
CRT tube mounted on the TV 
camera that displays the TV image 
(black and white) you’re taping in 
color. 

If you’re taping the family at the 
Tower of London but have a VCR 
switch in the wrong position, an 
electronic viewfinder can be invalu- 
able. It also lets you review what 
you just taped on the spot. If you 
goofed and there’s no picture on 
the tiny CRT, just retape. 

Most camera/VCR combina- 
tions, however, are fairly goof- 
proof. Cameras may have a small 
tally light that shows you’re in the 
record mode. A color camera 
should have a small push button or 
switch to actuate the pause feature 
on the recorder. This enables you 
to start and stop your VCR with 
the color camera. 


Lens aperture 


Some models have small LED’s 
in the viewfinder that light up 
when the lens is adjusted improp- 
erly for existing light. On JVC’s 
3350 electronic viewfinder, you ad- 
just the lens iris until a narrow bar 
is centered in the viewfinder. A 
very useful feature is an automatic 
iris that constantly adjusts the 
aperture for changing light condi- 
tions, The Magnavox Chromavue, 
Sony’s HVC-1000, and JVC’s G-71, 
a fully equipped version of the G- 
31 (see table), are three models 
with an automatic iris. 

There’s another control you set 
for color temperature; two or three 
switch settings are provided for 
indoor or outdoor taping. JVC’s 
3350 has a separate color-control 
box with a color-temperature 
switch. The new cameras have 
excellent sensitivity, too, so you 


can record in dim 100-lux (nine- 
foot-candle) ambient light. 

JVC’s models have an AGC 
switch for overly bright or dim 
scenes; it provides the equivalent 
of one f-stop compensation. When 
I zoomed in on a dimly lighted 
scene with the 3350 and flicked the 
AGC on, it provided a distinct 
improvement in color, but also 
boosted picture noise on a monitor. 
The overall signal-to-noise ratio of 
a camera (see table) should be as 
high as possible to feed a clean 
signal to the VCR. 


Portable VCR’s 


At this writing, JVC is awaiting 
shipments of its $1180 model HR- 
4100 deck from Japan. Sony may 
have the SL-3000 (see photo) in 
the U.S. before 1979, and other 
firms such as RCA say they are 
planning to import battery-oper- 
ated VCR’s, too. 

Just how portable is a take-along 
VCR? You're likely to find, as I 
did on a hot summer day, that you 
wouldn’t want to lug a 21-pound 
portable deck and nine-pound color 
camera very far. JVC’s over-the- 
shoulder case for its HR-4100 is 
uncomfortable. 

Recording time with the HR-4100 
is somewhat variable, JVC engi- 
neers indicated. Usually you can 
record from 45 to 70 minutes on a 
battery charge, depending on how 
much time is spent actually record- 
ing or running the equipment in 
standby. 

Portable decks accept the video 
(non-RF) from a camera and pro- 
duce two outputs: an RF signal on 
channel three or four that can be 
connected to your receiver antenna 
terminals, plus another video sig- 
nal that can provide pictures on 
TV monitors or projection sets. 


Although JVC and Sony have 
not announced tuners designed 
specifically for the tunerless porta- 
bles, several firms do produce such 
TV tuners. The tuner’s output can 
be plugged into the portable’s video 
jack, and you can use the portable 
like a conventional AC-only deck. 

Both the Sony and JVC portable 
decks provide a horizontal resolu- 
tion of about 240 lines (about the 
maximum most color sets can dis- 
play). Both also have 45-dB signal- 
to-noise ratios for clean pictures. 


CCD cameras 


While these new VHS and Beta- 
format color cameras and VCR’s 
are reasonably compact, they will 
probably seem bulky and over- 
weight compared to second-genera- 
tion equipment to be introduced 
soon. The CCD (charge-coupled 
device) is a postage-stamp-size 
semiconductor chip that can re- 
place a vidicon tube. CCD color 
cameras can not only be more 
compact than tube models, their 
low power drain can greatly reduce 
the need for heavy-duty batteries. 
Several firms are refining CCD 
cameras, and one may market a 
model before 1980. 

There’s also a new portable VCR 
from BASF, said to weigh only 10 
pounds, slated for production next 
summer at a new California plant. 
BASF’s deck uses a_ technique 
called longitudinal video recording 
(LVR). The video recording head 
remains stationary and eight-mm- 
wide tape in a cassette passes over 
the head at high speed, reversing 
direction every few minutes. 

This portable, and others being 
developed, will undoubtedly lead 
to ultra-compact all-in-one ma- 
chines that contain both color cam- 
era and VCR. [c8] 
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Video graphics 
—pictorial displays you draw 
with your home computer 


New hardware and circuits 
can help you interact with 
those brainy microcomputers 


By JOHN FREE 


A circuit board I’ve plugged into 
my home computer opens a fantas- 
tic video “window” on any TV 
screen. The window is a graphics 
display that enables my computer 
to draw detailed pictures. With the 
proper programs (software), my 
computer can now: 

© Create 3-D scenes that can be 
used to simulate piloting an air- 
craft or driving a car. 

@ Plot bar or pie charts, plus 
multiline and other graphs to help 


Digitizer tablet (left) enables you to 
draw patterns into a microcomputer's 
memory “mapped” on TV. (Turning off 
two CRT guns creates a red hue.) If 
programmed properly, the computer 
could automatically calculate price 
changes as you alter this floor plan. 
Summagraphics’ tablet is interfaced to 
MiniTerm Associates’ graphics board 
and software. Multicolor photos below 
were created with plug-in boards Exidy 
plans to introduce for its Sorcerer com- 
puter. Two boards create eight colors. 


Color-graphics resolution for Apple Il 
computer can be changed from 40 by 48 
to higher-resolution mode (160 by 280) 
to plot more-detailed patterns (below); 
16K of memory is required. 


visualize data and to detect trends. 

@ Plot curves of mathematical 
equations or create complex 3-D 
shapes. 

@ Draw special characters—for- 
eign-language alphabets, computer- 
language symbols, or musical notes 
that play music through my hi-fi. 

© Create computer-generated art 
that can be stored on cassettes and 
discs and played like movies. 

I’ve also been using an amazing 
electronic drawing tablet that en- 
ables me to write “smart” images 
into the TV computer display us- 
ing a special ballpoint-pen stylus. 

But while my computer now has 
the potential for all these graphic 
displays, I’m still acquiring the 
programming skills necessary to 
create them. It’s easy to draw dia- 
grams and pictures with the 
electronic tablet, for example. But 
programming experience is needed 
to make a computer recognize when 
you’ve enlarged the size of a rec- 

Continued 


Three-dimensional pattern created by 


MiniTerm program and Merlin board is 7 Sol Terminai Computer 


projected onto seven-foot screen of au- ol Terminal Computer 


thor’s Advent TV. Merlin graphics board gium 2 
produces a 320-by-200 dot pattern. 


Pseudocolor images are produced with 
three Matrox ALT-256 boards by assigning 
separate colors to gray-scale levels from a 
TV conversion (above). 
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tangle on the tablet, and then use 
that information. So far, I’ve been 
able to write programs in Basic (a 
computer language) that draw sim- 
ple geometric shapes and lines. 

Computer-graphics techniques 
like those described, and more, 
have been available with costly 
professional equipment in schools, 
industry, and government for 
years. But moderately priced com- 
puter-graphics equipment and cir- 
cuits for home microcomputers 
have only recently been available. 

I’ve discovered there’s a wide 
range of features and performance 
in computer-graphics gear priced 
for home use. All-in-one home com- 
puters such as the Apple II and 
Radio Shack TRS-80 [PS, Feb.] 
and the Commodore PET [PS, 
Oct. ’77] have some graphics func- 
tions built into them. 

So-called S-100-bus computers 
such as the Processor Technology 
Sol 20 that I built [PS, June] or 
IMSAI 8080 [PS, May ’77] accept 
plug-in boards marketed by several 
companies [PS, Nov. ’77]. These 
S-100 boards require some program- 
ming and electronics skills. 


With a few exceptions, most 


home-computer graphics systems 
fit into three categories: color, in- 
dividual-bit mapping, 


and pro- 


TTT 


Biorhythm curves are plotted on Radio Shack’s TRS-80 (above, left). 
The TRS-80 has a built-in graphics mode (127-by-48 resolution). Matrox 
ALT-256 board (right), plugged into an IMSAI extension board, has 256- 
by-240 resolution for fine patterns. The conventional alphanumeric dis- 
plays for computers, as on the Heathkit H8/WH9 video terminal below, 
have limited plotting resolution. The WH9 has 12 80-character lines 


110 | POPULAR SCIENCE 


grammable character generation. 

Color displays. This computer- 
graphics technique divides the 
screen into a matrix of small 
rectangles or points composed of 
tiny dots. The dots represent bits 
of digital information in computer 
memory that may be switched on 
(causing a dot to glow) or off (a 
dark point on the screen). Colors 
are produced by actuating the 
proper combinations of dots within 
each block or pixel. 

Bit mapping. Drawing or plot- 
ting with individual dots instead of 
blocks means images will be black 
and white (or monochromatic) in- 
stead of multicolored. But it usual- 
ly means higher resolution. 

Programming characters. Anoth- 
er way to create computer graphics 
is to use the Rom (read-only memo- 
ry) character-generator chips that 
help create alphanumeric displays 
on screens. Character patterns are 
often stored in circuits that can 
create a small rectangular matrix 
of dots on the screen (see box). 
Some computers and add-on boards 
enable you to program displays 
using individual dots within each 
matrix. With these, you can pro- 
gram your own character sets or 
objects for computer games. 

Keyboard commands, used re- 


ce © 


peatedly, are often used to create 
graphic patterns. The Merlin bit- 
mapped board I’ve installed (see 
hardware descriptions) also has 
automatic line-drawing commands. 
When I first turn my Sol 20 on, the 
memory circuits used by the Mer- 
lin create a hodgepodge of random 
glowing dots on the screen. 

First, I push z (for zero) on the 
keyboard. Now each of the 64,000 
memory bits used by the Merlin 
are switched off. When the Merlin 
circuits “look” at each zeroed bit, 
they create a blank (black) rect- 
angle on the TV screen. 

Using the Sol 20 REPEAT key I 
can then quickly draw horizontal 
or vertical lines on the screen. In 
the graphics mode, four keys move 
the graphic cursor up, down, or 
sideways, and “draw” a line by 
turning memory bits on. By typing 
™ I can also mark a point on the 
screen and let the Merlin circuits 
and the computer draw (lightning 
fast) a dashed, dotted, or solid line 
from the cursor to that point. 

Because of the circuits the Mer- 
lin uses, however, computing and 
displaying the points for a cosine 
curve would be slower. Merlin uses 
direct-memory access (DMA). When 
its circuits periodically “look” at 
memory areas, the computer micro- 


Memory bits and blocks 
for computer graphics 


Most microcomputers have 64K 
(64,000) bytes of memory space avail- 
able. A computer word or byte has 
eight bits, and 1K is rounded off from 
the actual 1024 bytes. This memory 
space can be visualized (far right) as 
16 blocks of memory space, each 4K 
long. In the hexadecimal numbering 
used with computers, the letters A 
though F replace the numbers 10 to 
15. The last six 4K blocks in the dia- 
gram are therefore letters. 

The MiniTerm Associates’ Merlin 
graphics board used to create the 
screen display (right) uses an 8K block 
of memory and can be used to display 
any 8K block through keyboard com- 
mands, The Merlin display is formed by 
200 lines, each 320 bits (40 bytes) long. 
Each of the 64,000 bits turned on by the 
computer microprocessor is “mapped” 
onto the screen by the Merlin circuits. 

When you plan a graphics system, 
buy software programs, or add new 
equipment, it’s important to know what 
memory address is used by the circuit 
or program. The Merlin's ROM circuits, 


e %cosc20xvb) 
a1, 


for example, normally require both the 
C and D 4K blocks (in addition to 
memory for display area). But since 
my Sol 20 computer already has a 
ROM at the C memory address, the 
Merlin’s erasable ROM had to be 
reprogrammed at a new address. 
Some graphics systems let you pro- 
gram the individual bits (dots) used 
for character generation (right). Al- 
though high resolution (over 122,000 


b=42.86 


64 K MEMORY 


dots) is feasible, the 
computer can't dynam- 
ically control each dot. 
“If you want to change 
one bit in a character 
matrix,” explains Exi- 
dy'’s Arlen Grainger, 
“you locate the char- 
acter block and replace 
it with another that's identical except 
for one bit.” 


processor is interrupted from its 
task of computing. Unless the dis- 
play is programmed off, this cuts 
computing efficiency 53 percent. 
Also, the Merlin pma technique 
does not work properly with all 
computer circuits. The 16K dy- 
namic memory board shipped with 
the Sol 20, for example, will not 
function with the Merlin board 
plugged in. But a memory board I 
built from a kit doés work with the 
Merlin (see hardware list). 
Hardware once limited to profes- 
sional graphics is now being mar- 
keted in models aimed at the 
personal-computer field. Summa- 
hics Corp.’s $555 Bit Pad is a 
zer tablet with its own micro- 


Gray-scale mode of Vector Graphic’s 
S-100 board produces 16 intensity lev- 
els with 128-by-120 pixels (picture ele- 
ments). The image is a TV frame. 


processor. Connected to your com- 
puter, the Bit Pad enables you to 
draw patterns into a graphic- 
display memory by moving a stylus 
over a 11-inch-square tablet. Cur- 
rent pulses fed through a special 
wire mesh beneath the tablet’s sur- 
face create strain waves that travel 
along the wires. A sensor coil in the 
writing stylus (a modified ballpoint 
pen) detects the waves, circuits 
time the delay, and the stylus posi- 
tion on the tablet is computed. 
Summagraphics does not provide 
detailed instructions for electroni- 
cally linking the Bit Pad to your 
computer. A special computer pro- 
gram is required. I used a program 
(on an ROM chip) MiniTerm Asso- 


High-resolution pattern 
dots) for a logic circuit and pulses was 
programmed on an Exidy computer with 
its character-generation circuits. 


(512-by-240 


ciates prepared for its Merlin 
board, plus a paper “keyboard” 
taped to the tablet surface. The 
program assigns special functions 
to small squares on the Bit Pad 
surface. By touching the stylus to 
the keyboard “menu,” I can select 
a dot or various-size squares and 
blocks to draw or erase with. 

A digitizer tablet can take the 
place of several devices designed 
for computer-graphics drawing 
such as joysticks (variable resis- 
tors), a bank of control dials (more 
resistors), or a light pen, which, 
held on a CRT surface, detects the 
beam spot and moves the cursor to 
that point. 

Skilled programmers can devise 
software for a tablet that computes 
distances between points as they’re 
being drawn. Professional applica- 
tions for tablets range from chemi- 
cal research to real estate or 
design. 

If you lack programming skills 
for computer graphics, there’s a 
trickle of graphics-oriented soft- 
ware becoming available. Sub- 
Logic, for example, has programs 
for 3-D graphics in Basic, or in 
assembly languages that can per- 
form calculations much faster and 
therefore move animated images 
more smoothly. Although SubLogic 
provides the complex programs 
needed for 3-D graphics, you need 
some programming skill to link 

[ inued on 60 
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Permanent 
color 


New photographic process 


preserves it in glass 


Double doses of ultraviolet 
and heat create color in 
new photosensitive glasses 


By EVERETT H. ORTNER 


Even stored in the dark, present- 
day photographic color materials 
have a limited life expectancy be- 
fore distinct fading—a density loss 
of 10 percent or more in one of 
the dyes—sets in. Estimates range 
from six to 10 years for most color 
prints and transparency materials 
to perhaps 50 or so years for Ciba- 
chrome prints and Kodachrome 25 
and 64 transparency films. Much of 
the photographic record of our 
times will thus fade away and be 
lost to future generations. 

But some may be saved, if a new 
process for preserving color in glass 
lives up to its promise. A family of 
glasses that “reproduce colors much 


like photographic film” has been 
developed by the Corning Glass 
Works research labs in Corning, 
N.Y. These polychromatic glasses 
—Corning’s name—are claimed to 
be the “first photographic medium 
having true color permanence.” 

An unexpected development in 
1975 triggered the investigation 
that led to the new material: A 
full-color rainbow was observed in 
some  silver-containing glasses. 
Luckily, this happened in the lab- 
oratory of Dr. S. Donald Stookey, 
Corning’s director of fundamental 
chemical research and 1) inventor 
of photosensitive glasses in which 
one-color images are developed by 
ultraviolet light and heat, and 2) 
co-inventor of photochromic glass, 
the familiar photosensitive sunglass 
material with the reversible chemi- 
cal reaction, darkening in bright 
light, clearing in the dark. 

With J. E. Pierson, senior tech- 


Polychromatic glass gets first heat exposure in Corning lab’s lehr (glass oven). 
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nician, Dr. Stookey tested varia- 
tions of the glass that had produced 
the spectral phenomenon and dis- 
covered that small changes from 
already existing photosensitive 
glass formulas—adding at least one 
other halide to the existing fluorine 
—plus a second exposure to UV 
light produce a full range of con- 
trolled colors. 

The colors result from metallic 
silver particles concentrated in the 
tips of elongated pyramid-shape 
crystals. “The length/width ratio 
of these silver particles,” says a 
Corning report, “determines the 
wavelength of light absorbed and 
thus the color we see.” 

The color is primarily a function 
of the first dose of UV exposure. 
Short first exposures produce green 
and blue; longer exposures produce 
a red to yellow range. Color in- 
tensity depends on the second UV 
exposure, 

When a second heat treatment, 
at 300-410 degrees C, is given, at 
the time of exposure or later, the 
color pattern appears. The colors 
may be developed in a thin layer 
or in depth through the glass. 
Masks (such as photographic nega- 
tives) control the patterns. Multiple 
exposures through the masks can 
create complex color combinations. 

As yet, says Corning, “continu- 
ous-tone color photos, such as por- 
traits or landscapes, have not yet 
been reproduced with true color 
fidelity.” But art objects, stained- 
glass windows, containers for per- 
fumes and liqueurs, and even every- 
day objects such as pitchers and 
tableware could be produced now. 

And development of the process 
continues. Some day polychromatic 
glass may be used to copy the color 
record of our lives for generations 
centuries in the future. [5] 


Glass blanks with masks 
go 


“*Polychromatic Glass’) 


(that say 
into kiln. 


With UV light and heat (note asbestos 
gloves), glass takes on wanted colors, 


Decorative ob- 
jects (left and be- 
low left) illustrate 
possibilities of 
new process. It 
could also dupli- 
cate colors and 
textures of ancient 
stained glass, or 
produce colors in 
such objects as 
tumbler (below). 


Color control is achieved by varying UV 
exposures, Negative (top) produced pat- 
terns in lower photos. Reddish-orange 
came from long exposures, bluish tint 
from short. Yellow areas, outside of 
lines, got longest exposures of all. 
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Electronic 7 


master 
controls 


turn on home 
appliances, 
outwit burglars 


Two new electronic “servants” can 
automatically control appliances 
and lights in your home. One, the 
Coby I, remotely operates any- 
thing—from an electric coffee pot to 
a TV set. The other, called Vigilite, 
is a wall-mounted light switch that 
automatically varies the pattern of 
room lighting to confuse potential 
thieves when you're not home. 

The Coby I (right, above) is a 
sophisticated remote-control sys- 
tem. You initially program the 
desk-top unit with the present time 
and date using a keyboard and 
digital display. You can then store 
up to 100 specific instructions: 
Turn on the water sprinkler every 
Thursday at four aM; turn off the 
kid’s TV every night at 10 pm; turn 
on the patio lights at 8:22 pm, July 
15th, when you’ve got a barbecue 
planned—variations are endless. 

Using the keyboard, you can 
review instructions stored in its 
memory or control any remote 
manually. Besides discrete com- 
mands, repetitious on-off opera- 
tions—such as turning on the front 
driveway light every night at 8 pm, 
off at 11l—are also easily pro- 
grammed into the unit. 

There are no wires to run. A 
digitally coded signal is sent from 
the controller through your house 
wiring to slave receivers. One con- 
troller can handle up to 100 re- 
motes. (For industrial use, up to 
seven controllers can be used to 
handle up to 700 slaves.) A built-in 
battery backup prevents the loss of 
settings during a power failure. 

The Coby I is approximately 
$900 from Energy Technology, Box 
Q, Las Cruces, N.M. 88001. Addi- 
tional remotes are $150 each. 

What do you get if you combine 
a light switch with a digital clock? 
Vigilite—an electronic switch that 
easily replaces any conventional 
room light switch. 
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Keyboard entry allows both instant manual and automatic remote control. 


a 
w 
Y 


\ 


Switches on remote receiver set it up 
to respond to a particular controller 
code. Up to 100 settings are possible. 


Vigilite buttons set time of day, let 
you choose which pattern to simulate. 


You can turn the room lights on 
or off manually, but, when you 
leave the house for the evening, a 
second button lets Vigilite take 
over. It is programmed to turn 
lights on and off at night to simu- 
late the lighting pattern of a specif- 
ic room. Set it to simulate a 
bathroom, for example, and any 


con 


Microcomputer chip (8085) does the 
“thinking” as you enter data. Codes 
are directed through house wiring. 


Unit replaces conventional SPST wall 
switch; controls up to 300 watts. 


thief watching your home will 
think you’ve got a houseful of 
people (or one with a problem). It 
can control a bedroom, kitchen, 
living room, or outside patio. 

The Vigilite is made by Hutec 
Corp. (1050 E. Duane, Sunnyvale, 
Calif. 94086). It’s $39.95—William 
J. Hawkins 


PS Ieisure-home plan 


L-shaped 
lodge 


Offset ridges give this L-shaped 
plan its special flavor. The forward 
section of the main roof is only a 
third as wide as the rear, while the 
forward roof of the bedroom wing 
is about half the width of the 
rear (dotted lines on blueprint). 

In that wing, the ridge runs 
along the hall partition. A great 
deal of storage can be built into tall 
closets here. Note this partition 
notches into the master bedroom to 
create an L—16 feet on two sides. 
These offset ridges raise all ceilings 
to add interior drama—and keep 
the house cooler. 

Seldom has a deck boasted so 


much access. Three sliding-glass- 
door units open onto it from the 
living room; a fourth from the 
bedroom wing. Any passing breeze 
will be channeled into the living 
area for further natural cooling. 
There’s an additional deck at the 
end of the main wing—just large 
enough for intimate alfresco din- 
ing. If you prefer to dine indoors, 
handy to the open kitchen with its 
pass-through counter, you can open 
this area to breezes off the deck. 
Adjacent to the kitchen is a tucked- 
away utility area (washer, water 
heater) and across the entry hall is 
the home’s single bath. All plumb- 


ing is concentrated here to mini- 
mize wasteful pipe runs. 

Adaptable to many vacation 
sites, the house was designed for V- 
PAC Council, a group of manufac- 
turers promoting quality leisure- 
home plans.—Al Lees 


Several ways to order plans 
L-Shaped Lodge study plan ($1) in- 
cludes additional data. Plans from our 
earlier series are cataloged in V-PAC 
Guide ($3). Lodge blueprints (VPS 
#35) are $40; three sets $55; five sets 
$65—plus postage/handling ($1.50 in 
U.S.; elsewhere $2.50). Send orders to 
Vacation Plans Service, Box 622, Prince- 
ton, N.J. 08540 (U.S. funds only). 
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Look what you can create by 


bending acrylics 


For a refreshing departure 
from ordinary methods, 
try heat-forming 


By ROSARIO CAPOTOSTO 


Single sheet of acrylic is cut, heated, 
and bent to form four of these five 
shelves. Yellow hexagonal unit (upper 


116 | POPULAR SCIENCE 


These novel shelves illustrate what 
you can do by cutting, heating, and 
bending acrylic plastic. You start 
with flat sheets and transform 
them into a variety of interesting 
configurations. And you needn’t 
confine the concept to shelves: 
Handsome sconces, candelabra, 


ae 
ss 


right) is made of two sheets: Top and 
bottom sections are cut and formed sep- 
arately, then cemented together. 


Se 


lamps, plant holders, and kitchen 
and dining-room accessories can be 
formed in the same manner. 

The heat-forming operation re- 
lies on a strip heater, which de- 
livers the correct temperature to 
soften the thermoplastic acrylic 
along a very narrow band. You 
make the strip heater with a spe- 
cial heating element designed for 
the purpose. (See the exploded 
view for construction details.) 

Acrylic plastic sheets are avail- 
able in colorless transparent and in 
transparent and translucent colors. 
Colorless sheet is widely stocked 
by hardware and building-supply 
dealers, hobby shops, and glass 
stores. Colors may be available 
only at plastics-supply centers. 
(Look in the Yellow Pages under 
“Plastic—Rods, Tubes, Sheets.”) 
Sheet thickness up to 4 inch can 
be bent using the heater, but 3/16- 
inch stock is sufficiently rigid for 
the applications shown. 

The acrylic sheet you'll most 
likely find is Plexiglas, manufac- 
tured by Rohm & Haas. Stores that 
stock it will also carry companion 
accessories such as the strip-heat- 
ing element, solvent cement and 
applicator, buffing kits, and even 
special drill bits and saw blades. 
These bits and blades, although 
desirable, are not absolutely essen- 
tial. Standard ones can be used. 

A table saw equipped with a 
small-diameter Plexiglas or fine- 
toothed plywood blade is recom- 
mended for making the straight 
cuts, but a saber saw will do if 
that’s all you have. 

Polished edges of acrylic objects 
seem to glow—an attractive quali- 
ty—because of the light-transmis- 
sion characteristics of the materi- 
al. But to obtain this luminous 


Adhesive paper covers both sides of 
acrylic. Draw cutting pattern on paper. 
Leave paper on during machining to pro- 
tect surfaces. For tapered cuts, tape a 
guide board to workpiece parallel to de- 
sired cut, slide board along rip fence. 


Inside corner radii are formed by drill. 
ing a ¥%-inch hole at each location. 
Special bits are available for acrylic 
work; note sharp angle of point. Special 
saw blades are also available, but stan- 
dard plywood blades can be used. 


To make inside cuts with table saw, 
center line to be cut over lowered blade. 
With power on, raise blade while hold- 
ing sheet. When blade cuts through top. 
slowly move sheet to continue cut. 
ish corners with saber saw or hack saw. 


For luminous edges, first scrape with a 
sharp chisel. Clamp the work, then hold- 
ing chisel level, draw it toward you with 
firm strokes, Hold chisel with both 
hands (one is shown for clarity). In tight 
spots use scissor blade instead of chisel. 


Mark bend line with grease pencil and 


center over strip heater. Do not let 
acrylic touch element. (Asbestos scraps 
protect parts not bent.) When plastic 
softens and welts slightly, remove and 
bend to desired angle. Hold until cool. 


effect, the edges must be highly 
polished, as described in the cap- 
tions. 

Practice heating and bending 
with scraps before you tackle your 
project. Let the plastic heat until it 
softens or welts slightly along the 
line. Bending it before it is thor- 
oughly heated will cause stress 
crazing (small internal fractures) 
along the bend. Overheating will 
cause bubbling or scorching. Ideal- 
ly, the acrylic is bent with the 
heated side on the outside, because 
the greatest stress occurs there. 
However, some configurations ne- 
cessitate bending with the heated 
surface inside. You can avoid craz- 
ing problems by simply allowing 
the area to become warmer. Actual- 
ly, with 3/16-inch stock the prob- 
lem isn’t serious, but practice first 
and keep track of the time. 

For construction drawings, turn page 


Sand edges, next, with increasingly fin- 
er grits of wet-or-dry paper (used dry) 
from =320 to #600 for a satin-smooth 
edge. A power sander speeds the job. 
Some edges will not be accessible un- 
til piece has been heated and shaped. 


Top section of hexagonal shelf (on 
heater) will be cut to length precisely 
after it's formed and before it’s glued 
to bottom (shown upside down at left). 
Note that hanging bracket will have to 
be bent toward heated side. 


Buff edges with a muslin buffing wheel 
charged with Plexiglas polishing com- 
pound or DuPont's auto-polishing com- 
pound. Stationary buffing wheel is ideal 
but portable will also serve. Surface 
scratches can be removed by buffing. 


Peel off protective masking paper after 
all machining operations are complete 
and before you begin the heating and 
forming. It’s also a good idea to draw 
on a sheet of paper simple full-size out- 
lines of angles you need to bend, 


Assemble sections to be glued with 
masking tape, then apply a thin line of 
solvent with a special fine-nozzle ap- 
plicator or fine brush. Acrylic solvents 
like 1, 1, 2-trichlorethane will flow into 
joint and permanently weld the pieces. 


EXPLODED VIEW OF STRIP HEATER BRISKEAT RH-36 
HEATING ELEMENT. 
14" x 36" 
WIRED fire iss 
ASBESTOS TWO-PRONG PLI 
STAPLE ASBESTOS . 
orcas AND FOIL TO at OUTED, 


PLY STRIPS ALONG 
OUTSIDE EDGES 


A STRIPS TO BASE 
LEAVING ⁄” 


CENTER CHANNEL 
AND 3” AT EACH END 


GROUND WIRE 
(GROUND 
ALUMINUM FOIL 
TO COMMON 
GROUND) 


HEAVY-DUTY ALUMINUM FOIL 6” x 36" 
(TWO THICKNESSES) 


14” PLYWOOD STRIPS 2%” x 36° 
¥4" PLYWOOD BASE 6” x 42" 
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ALLOW APPROX I” 
excess ar 
BOTH ENDS 


TO OBTAIN 
a GOOD FIT 
CUT OFF EXCESS 
AT 30* BEVEL 
AFTER PARTS 
ARE BENT 


BENO pown 
aar 


peer (— 
SECTION 41. 


BENDING SEQUENCE $ 
ON UPPER SECTION BEND HANGER FLAP UP 90%; 
BEND SIDE PIECES DOWN 60* 


ON LOWER SECTION BENO OUTER SEGMENTS UP 60*; 
THEN FLIP PIECE UPSIDE DOWN 
BENO INNER SEGMENTS UP 60" 


i Sratcorr 
earn sees 


pera š ) 


Lower 
SECTION 


"HANGER 
Holes: 
20 


1 
1 seou BEND DOWN 


Toss" 3/6" 
i$ TO 55" 


\ 
BEND DOWN 
TO 90° 


BENDING SEQUENCI 
+ |= BEND HANGER FLAPS 

\ DOWN 90°; 

\ 2- PLACE LEFT END ON 
STRIP HEATER, 
SOFTEN BOTH FRONT 

} AND REAR SECTIONS 

BEND REAR SECTION UP, 
FRONT SECTION DOWN, 
‘SIMULTANEOUSLY, 

3- HEAT AND BEND REAR 
RIGHT SHELF, 

4- HEAT AND BEND FRONT 
RIGHT SHELF 


waste 


BEND OUT 


“HANGER 
HOLES 


sro 2 
MOLE x 
is Dre A 
ON BOTH 
‘SIDES, >o 
THEN waSTE 
IS REMOVED 
BY SAWING: 
FROM 
HOLE 
TO HOLE 


BENO OUT 
| TO 0° 
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BEND ouT 
TO 80° 


ra 
Saw KERF 
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ice 
dams 


eWhat 
causes them 


eWhat 
stops them 


Adequate insulation and 
ventilation are the keys 
to avoiding this 
cold-weather problem 


By ALBERT F. KLINGE 


Roof-edge ice dams plague many 
homes in the northern states. The 
problem has been especially vexing 
the past two severe winters. Water 
backs up behind the ice dam at the 
eaves, leaks through shingles and 
drips onto the ceiling. It’s also 
likely to make its way into wall 
cavities. Here, it is absorbed by 
building materials and causes un- 
sightly appearance and damage to 
the structure. The efficiency of in- 
sulation is reduced when it is wet, 
and the moisture can deteriorate 
finishes and structural components. 

Several solutions to ice dams 
were discussed in “PS Readers 
Talk Back” [March] and other 
suggestions have poured in ever 
since (turn page for “The Ice 
Dam Cometh: PS Readers 
Write”). But many of these solu- 
tions attack only the symptoms 
and do not get at the real cause of 
the problem. 

Ice dams are created when escap- 
ing heat from living space is 
trapped in the attic space and 
collects on the undersurface of the 
roof. If there is a layer of snow on 
the roof, this provides insulation 
and the temperature of the roof 
surface under the snow can rise 
above freezing due to the heat 
leakage from the house. The result 
is that the snow begins to melt 
where it is in contact with the 
warm roof surface. This water runs 
down the roof under the snow layer 
until it comes in contact with a 


cold surface (the roof edge, that is). 

Here the temperature of the 
snow-roof interface is below freez- 
ing. Therefore, the water freezes 
and you have the start of what can 
become a massive ice dam that 
effectively stops the flow of water. 
Some of the trapped water seeps 
through the roof to the wall section 
below; any excess flows over the 
dam and freezes on the down- 
stream side, increasing the size of 
the dam (see drawings). This is a 
continuous cycle which results in 
the huge formations suspended 


from the roof and siding of so many 
houses (see photo). 

The solution is to maintain the 
inside-roof-surface temperature be- 
low the freezing point except when 
the outside air temperature rises 
above freezing. This will prevent 
melting of the snow in contact with 
the roof surface until the outside 
air temperature is high enough to 
prevent freezing at the roof edge. 
The resulting runoff will continue 
to flow to the roof edge and drip 
off, rather than form the ice dam. 

Continued 
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How ice dams are formed 


Now 
TRAPPED waTeR ~—— 
LEAKS. 
UNDER SHINGLES: 
INTO ATTIC 


| SURFACE 


ESCAPING HEAT 


No RIDGE. 
VENT 


wañm 


RAFTER 


ESCAPING HEAT 


INSULATION 
No sorriT Sunrace 
VENT 

Inadequate insulation plus no ventila- 
tion: Escaping heat is trapped in attic 
and warms roof undersurface, causing 
snow to melt. When the water reaches 
cold roof surface it freezes. The ice 


How to prevent ice dams 


SHEATHING STOPS SHORT OF RIDGE 


FOR I$" TO 3" air GAP 


woop LaTH 
‘BOARD. OF 


INSULATION 


Adequate ventilation and insulation 
keep attic at or near ambient tempera- 
ture. Continuous soffit and ridge ventila- 
tors allow unrestricted air flow up be- 
tween the rafters, preventing snow on 


snow 


COMPRESSED 
WITH 


soweo 
LATH 


FREZE 


COMMERCIALLY AVAIL, 
VENTING DEVIC} 


Ginn an & 


dam continues to build up and ponds the 
water on the roof. The water leaks 
through shingles and into the wall. As 
process continues, the ice dam becomes 
larger and can hang over the roof edge. 


—_ CONTINUOUS 
RIDGE 
VENTILATOR 


an Path 


RAFTER 


INSULATION 


ABLE 
È 


& 


the roof from melting when outside tem- 
perature is below freezing. While ceiling 
insulation (at least six inches recom- 
mended) should extend to outside edge 
of wall, air path must not be blocked, 


ovo 
‘SURFACE 


ADEQUATE INSULATION 
TENDING 
To OUTSIDE EDGE 
OF watt 


SCREENED 
OPENING. 
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For houses without soffits, frieze 
board can be blocked out from the side- 
wall to allow unrestricted air flow under 
the roof sheathing. This opening should 
be covered with screening. 


But how can we achieve this 
combination? The first thing to do 
is provide enough ceiling insulation 
to minimize the amount of heat 
escaping into the attic. An equally 
important attack on the cause, 
though, is to provide adequate attic 
ventilation to prevent the escaping 
heat from being trapped in the 
attic space. A continuous vent in 
the soffit along with a continuous 
ridge vent, or properly sized vents 
at the eaves, will keep the tempera- 
ture of the attic space more nearly 
equal to the outside air tempera- 
ture. 

The normal net area of attic 
ventilating openings is 1/300 of the 
attic floor area. If the ventilating 
openings are only at the gable 
ends, the air circulation may not be 
sufficient to achieve the optimum 
balance between inside (attic) and 
outside air temperatures. The best 
combination consists of contin- 
uous eave and ridge venting. 

A common error made in the 
installation of attic insulation is to 
close off the space between the top 
wall plate and the roof decking 
with insulation (of whatever form) . 
This must be avoided. The insula- 
tion should be brought out over the 
wall plate to provide complete 
insulation for the living space be- 
low, but provision should be made 
to provide space for free flow of air 
up under the roof between the raft- 
ers. Batt- or blanket-type insula- 
tion can easily be held down 
between the rafters with wood lath- 
ing strips that are cut slightly 
longer than the distance between 
the rafters. The midpoint of the 
lath is bowed downward and forced 
down on the insulation between the 
rafters (at the outside edge of the 
wall plate) just far enough to 
provide the necessary air path. 

In the case of loose-fill insula- 
tion, a blocking board about one 
inch narrower than the distance 
from the upper wall plate to the 
roof decking should be installed 
over the outside edge of the wall 
plate. 

Some might argue that a well- 
vented attic is wasteful of heat 
energy. There is no doubt that 
more heat will escape from a prop- 
erly vented attic than from an 
unvented attic. But the amount of 
heat loss from a vented attic will 
depend on how well the living 
space is insulated, because with 
adequate insulation the heat loss to 
the attic space will be minimized. 
In any case, attics should be vented 
to let moisture vapor escape in the 
winter and to prevent heat buildup 
in the summer. a) 


The ice dam cometh: PS readers write 


A letter that appeared in “PS Read- 
ers Talk Back” [March] convinced 
us of two things: 

@ Ice dams 
problem. 

© There’s a great deal of confu- 
sion about how to deal with them. 

Our readers quickly flooded us 
with their solutions—both right and 
wrong. Reader Fred Lingel of Lynn- 
field, Mass., whose letter started it 
all, had mentioned three “‘expen- 
sive, unsightly, energy-wasteful, or 
dangerous’ ways to avoid them: 

1. Install metal flashing—usually 
aluminum—at roof edges and in 
valleys. Theoretically, at least, the 
flashing serves two functions: It’s 
waterproof, and it’s slippery, allow- 
ing snow to slide off. 

2. Install heat tapes in a zigzag 
pattern along roof edges and val- 
leys, and in gutters and down- 
spouts. The tapes melt holes in the 
snow, allowing water to drain off. 

3. Shovel the snow off the roof 
after each snowstorm. 


are a widespread 


The problem with flashing 


Dams can form farther up on the 
roof at the edge of the snow blan- 
ket. (As the snow melt runs out 
from under the remaining snow 
blanket above the flashing, it's 
exposed to outside air and freezes.) 
What about covering the entire roof 
with metal? Reader Bob Kohrs of 
Lake City, Minn., did and reports 
that while "the neighbors laughed a 
bit at first, it gives me a smile to 
see the snow slide off my roof while 
they're up shoveling theirs.” 
Sealed-seam metal roofs—especial- 
ly steeply pitched ones—do work, 
but are impractical for most homes. 

Several readers offered an alter- 
native to metal flashing: Remove 
the shingles at the roof edge and 
install roll roofing with adhesive. 

Heat tapes installed on roof 
edges also won't prevent ice dams 
from forming farther up on the roof. 
If your problem is ice formation in 
gutters and downspouts, a heat 
tape such as Frostex II could be the 
answer (see ‘Shop Talk,” this 
issue). Reader Roman Siemianow- 
ski (1647 Paulina St., Chicago, IIl. 
60622) has developed an automatic 
control that turns on the heat tape 
as water, slush, and ice accumulate 
in the gutter. When the gutter is dry 
the water-sensing control shuts off 
the cable. While Siemianowski only 
has prototypes at present, he'll send 
an instruction folder. Finally, June 
Woodsong of Mankato, Minn., 
reports that in her area some home- 
owners take down their gutters in 
the fall and put them back up in the 
spring. 

Roof rakes ease the task of physi- 
cally removing the white stuff from 
your roof after each snowfall, but 


this job is a risky one. One product, 
Avalanche (“What's New in Tools,” 
Jan. ‘77), lets you do it from the 
ground. It’s made by Avalanche 
Co., 12904 Nicollet Ave., Burns- 
ville, Minn. 55337. 

As Professor Albert Klinge of the 
University of Maine at Orono points 
out in the accompanying article, 
however, the best way to prevent 
ice dams is two-fold: insulation and 
ventilation. Reader Jim Stockwell of 
Goodhue, Minn., agrees and adds: 

“The solution is in preventing 
heat loss from living space (which 
can be greatly lessened but never 
totally eliminated by adequate insu- 
lation) and removing heat from the 
attic effectively. Ideally you want 
your roof deck as cold as the 
outside air. Under these conditions 
there is little or no subsurface melt- 
ing and thus no ice-dam buildup. 
Take a look at some unheated 
sheds or garages where the roof 
deck remains cold; you won't find 
any ice dams on them. 

“Most ventilation specs I've seen 
are inadequate, so use the following 
formula: one square inch of ventila- 
tion area to one square foot of attic 
area. Half of the ventilation area 
should be intake, half exhaust. 

“So, first, simply figure out what 
you've got now. Intake units usually 
are stamped with their capacity, but 
in general an eight-by-16-inch un- 
der-eave vent has a capacity of 
approximately 55 square inches and 
a four-by-16-inch vent about 27 
square inches. If intake units are 
unstamped, you can accurately cal- 
culate capacity by the formula, 
L x W x 0.43. If your house has a 
continuous strip of screen running 
the length of the eave as an intake 
(on both sides of the house), you 
should have enough intake. 

“The exhaust portion of the sys- 
tem should be handled by either 
power vents or wind-driven tur- 
bines. | have installed turbines and 
find they work very well. Stick to 
aluminum units with variable-pitch 
throats such as are sold by Sears. If 
you install a powered vent, make 
sure you get a humidistat switch or 
it won't function when it’s cold. As 
a rule of thumb, you should install 
one turbine for every 750 square 
feet of attic area. 


INSULATION 


“If you add insulation to your 
attic, | would recommend doing 
necessary venting work first. Most 
Open-type attics with under-eave 
vents will need some sort of device 
installed near the top of the wall 
plate to ensure a free flow of air 
through the eave vents into the attic. 
| used four-inch-diameter cardboard 
tubes inserted into the eave and 
stapled to the roof (see drawings). 

“The preceding instructions are 
for open attics. Kneewall-type attics 
are more complex, as each open 
area must be vented separately.” 


TURBINE 


ROOF, 
exXMAUST 


But what do you do with a cathe- 
dral ceiling? Reader Marcus C. 
Farrant IIl of Gloversville, N.Y., who 
has successfully vented the attic on 
most of his home, also has a cathe- 
dral ceiling in one room that is 
impossible to vent. “Though snow- 
slides (polished metal on the 
eaves) have helped,” reports Far- 
rant, “periodic shoveling is still 
required.” The solution for cases 
such as Farrant’s is expensive: 
Build a double roof with a vented 
air space between the sections. 


Product sources 


Sears Roebuck (Sears Tower, 
Chicago, III. 60684) and Montgom- 
ery Ward (618 W. Chicago Ave., 
Chicago, Ill. 60607) offer powered 
and turbine-type attic ventilators 
and soffit vents. 

Vent-a-System is a continuous 
ridge and soffit attic-ventilation 
system. A baffle in the ridge vent is 
claimed to deflect wind and create 
a negative pressure area that draws 
air out of the attic. HC Products Co., 
Box 68, Princeville, Ill. 61559. 
Alcoa Building Products (Suite 
1200, Two Allegheny Center, Pitts- 
burgh, Pa.) offers a similar system. 

Proper Vents are stapled to the 
underside of roof sheathing between 
rafters to assure air flow over the 
top plate of exterior walls. The four- 
foot-long polystyrene vents provide 
a 16-square-inch air space. CPD, 
8224 Olson Memorial Hwy., Minn- 
eapolis, Minn. 55427, makes them. 

Leslie-Locke (Ohio St., Lodi, Ohio 
44254) makes roof- and gable- 
mounted powered attic ventilators. 
Operating costs, according to the 
company, range from % to 114 
cents per hour.—A. L. Stepler 
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Dryer-heat 


recovery 


—will indoor venting 
save you energy dollars? 


A flexible duct diverts dryer exhaust 
through wall and into a hall in Ross 
Butcher’s home. He reports that excess 
lint gathers around the vent outlet—but 
says it's unimportant compared with ex- 
tra heat and moisture gained. 


A filter-box assembly, built by John 
Norton, accepts a standard furnace filter. 
In winter, internal baffles direct warm 
dryer exhaust through filter and into 
room. Baffles swing over to divert air 
through outside vent (at left) in summer. 


PS readers’ designs for indoor vents 


Ceiling vent in Chester Hackeweiz’s 
laundry room leads to air-supply duct. 
In summer, inside vent is capped and 
dryer duct is connected to outside vent 
in wall. To control lint, a nylon stocking 
fits between duct and elbow. 


To filter out lint, H. E. Renner forces 
air from his dryer through a plastic dish- 
pan half-filled with water. Dryer vent is 
set at a slight angle to the water's sur- 
face. The deflector above the pan directs 
air out into the room. 
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Commercial and 
home-rigged add-ons 
can be effective 


By EVAN POWELL 


Is there some way to reclaim all 
the heat that escapes through your 
clothes dryer’s outside vent? A 
number of readers have asked this 
question in recent years. To find 
out, I’ve tested a few commercially 
available devices that vent dryer 
exhaust back into the house. I’ve 
also evaluated some reader sugges- 
tions on reventing. My verdict? 
Your electric clothes dryer can 
help warm your home in winter—if 
you modify the vent correctly. 

According to tests by the Nation- 
al Bureau of Standards, the energy 
consumed by an electric dryer do- 
ing an average laundry load is 
about 2.5 kilowatt-hours. Since a 
dryer has only about 50-percent 
thermal efficiency, only half of the 
2.5 kWh is used to evaporate mois- 
ture from the clothes. The other 
half is simply exhausted as waste 
heat. Both the heat and moisture 
content of this air have energy 
value to the home in winter. 

The dryer wastes energy dollars 
in another way. Its exhaust is room 
air heated by your furnace. During 
a typical 35-minute drying cycle, 
the average dryer exhausts about 
4000 cubic feet of conditioned air. 
That’s approximately half the total 
area of a small home. In many 
climates, this requires another 1.0 
kWh to recondition the household 
air in winter. 

Despite these obvious energy 
losses, the manufacturers I polled 
three years ago were opposed to 


Inserting a high-efficiency filter (above), author Powell 
readies the Dryer-Mate for operation. The hinged fan unit 
swings up for easy filter changing. The indoor vent system 
is sold as a kit that includes fan and motor assembly, and 
plans for constructing the blower and filter housings (right) 
from hardboard or sheet metal and standard hardware. Kit 
is $20 from Universal Prod., 165 Skyview, Vandalia, Ohio. 


anything other than the conven- 
tional indoor-intake/outdoor-ex- 
haust venting setup. They worried 
that moisture-laden air would re- 
circulate through the dryer, reduc- 
ing efficiency and increasing run- 
ning time. Other concerns were 
possible back pressure from restric- 
tive devices, and the problems of 
excess lint in the air. 

But both my own tests and those 
by independent labs show that 
these problems can be avoided. 

The National Bureau of Stan- 
dards, for example, has been test- 
ing a coaxial outdoor-intake/out- 
door-exhaust that strongly resem- 
bles the type of combustion-air 
intakes we’ve previously recom- 
mended for home furnaces (see 
diagram). With its air-inlet tube 
housed inside the exhaust tube, the 
vent system acts as a heat exchang- 
er to prewarm incoming air. NBS 
reports that this setup neutralizes 
the drop in dryer efficiency caused 
by an influx of cold winter air. 

Of course, the dryer must be 
modified by the addition of an air- 
intake boot and the whole system 
must be sealed. According to NBS, 
the system has performed well dur- 
ing a year-long series of daily tests. 
Reclaiming dryer heat 

But the venting option which I— 
and practically all PS readers— 
have chosen to use during winter 
months is an indoor-intake/indoor- 
exhaust system. In its simplest 


A four-inch T-valve that fits in dryer 
duct, the Heat Saver is one of a number 
of reventing devices on the market. The 
external handle moves the inner, damp- 
er-like valve to seal either inside or 
outside vent. Mesh bag acts as a sec- 
ondary lint trap. According to the maker 
(Bede Industries, 1985 W. 85th St., 
Cleveland, Ohio 55102), the device can 
be used on gas dryers since it meets 
the accepted venting code (ANSI Fuel 
Gas Code Z 223.1). Maker estimates 
electric-heat savings for average house- 
hold of $12.50 per winter month. 


form, this would mean removing 
the present vent from the dryer 
exhaust. But that won’t work! If 
you do this, you'll discover the 
validity of the manufacturers’ ob- 
jections. The first thing you'll 
learn is that the dryer’s built-in 
lint filter is surprisingly inefficient 
(seemingly around 50 percent at 
best). Troublesome lint particles 
float freely through the air. This is 
not only a nuisance, but it can be 
dangerous. Lint, especially that 
from some modern synthetics, can 
be highly flammable or even explo- 
sive under certain conditions. 

As the manufacturers predicted, 
disconnecting the outside vent 
makes the dryer run longer. In one 
experiment, I dried identical loads 
of material with the exhaust con- 
nected and again with it discon- 
nected. It took 30 percent longer to 
dry the second load, negating some 
of the value gained from the indoor 


[Co ed on page 162) 


MOUNTING 
BRACKETS: 


OUTSIDE VENT 
(SEALED 
FOR WINTER) 


INTAKE 


BASEMENT WINDOW 


EXHAUST 


6” INTAKE 


Pipe-within-a-pipe heat exchanger helps 
preheat intake air before it is introduced 
to the dryer. This outdoor-intake/out- 
door-exhaust system did not reduce dry- 
er efficiency in tests conducted by the 
National Bureau of Standards. 
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WE EN 
MECH 
CERTIFIED BY 


D.C. 20006. A national 


_Car-care quiz 


Fifth in a series prepared for PS by NIASE, an independent, nonprofit corporation that tests 

and certifies mechanics. For a free listing of garages in your state that employ certified 

mechanics, send a stamped, self-addressed envelope to NIASE, 125 K St. N.W., Washington, 
ing is also available; for that, send $1.95. 


1 Mechanic A says that part X 
shown below is used to rotate the 
valve spring. Mechanic B says that 
part X is used to correct installed 
spring height. Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


2 Mechanic A says the setup 
below is used to check carburetor- 
float level. Mechanic B says that X 
should be bent to adjust carbure- 
tor-float level. Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


3 Pressure and volume tests of a 


mechanical fuel pump are both 
below specs. Mechanic A says that 
an air leak in the fuel line between 
the tank and pump could be the 
cause. Mechanic B says that a 
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plugged fuel-tank pickup filter 
could be the cause. Who is right? 
(A) A only 
(B) Bonly 
(C) Both A and B 
(D) Neither A nor B 


4 A car equipped with an air- 
pump emission-control system 
backfires when decelerating. Which 
of these should the mechanic 
check? 

(A) The operation of the ex- 
haust-manifold check valve (s) 

(B) The output pressure of the 
air pump 

(C) The operation of the divert- 
er or gulp valve 

(D) The air manifolds for re- 
strictions 


5 All of these can cause an auto- 
matic transmission to slip except: 
(A) Hardened servo seals 
(B) Worn planetary gears 
(C) Plugged sump filter 
(D) Faulty one-way clutch 


6 A customer says that there is a 
whining noise from the rear of the 
car when he releases the accelera- 
tor and is coasting. Which of these 
could cause this problem? 
(A) Worn differential 
gears 
(B) Badly worn U-joints 
(C) Incorrect side-gear end play 
(D) Incorrect ring-gear backlash 


pinion 


7 A car wanders while driving on 
a level road. Mechanic A says that 
too much negative camber could be 
the cause. Mechanic B says that it’s 
too much positive caster. Who’s 
right? 

(A) A only 

(B) Bonly 

(C) Both A and B 

(D) Neither A nor B 


8 Which of these would most 
likely happen if the measurements 
taken from the check here varied 


from the manufacturer’s specs? 
(A) Noisy brake operation 
(B) Brake grab or pull 
(C) Pulsating brake pedal 
(D) Low brake pedal 


CHECK ROTOR 
Pasa 


HICKNESS 
AT FOUR . 
MORE PLACES 


9 The ohmmeter needle does not 
move when connected as shown 
below. This indicates that the rotor 
winding is: 

(A) Shorted 

(B) Grounded 

(C) Complete 

(D) Open 


10 An evaporator-pressure con- 
trol valve is used in several air- 
conditioning systems. The purpose 
of this valve is to: 

(A) Prevent an evaporator-core 
freeze-up 

(B) Control the amount of R-12 
entering the evaporator 

(C) Cycle the compressor clutch 

(D) Control the amount of R-12 
entering the condenser 

Answers begin on page 138 
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“There's only one reason | ever 
smoked. Good taste. 
“So when I switched to low tar, 
I wasn't about to give that up. If you 
don't smoke for taste 
what else is there? 
“But there was all 
that talk about tar. 
“Unfortunately, most low 
tar cigarettes tasted like nothing. 
Then I tried Vantage. 
“Vantage gives me the taste 
Tenjoy. And the low tar I've 
been looking for.” 


a AE, 


Vince Dougherty 
Philadelphia, Pa 


Regular, Menthol, 
and Vantage 1005. 


FILTER 100's: 10 mg. “tar” 

0.8 mg. nicotine, FILTER, 

MENTHOL: 11 mg. “tar’,0.8 mg. nicotine, 
av. per cigarette, FTC Report MAY ‘78. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


SAVE 
ENERGY 


INSULATE. . . WEATHERSTRE 


WITH A 
ONE HAND OPERATED 


STAPLE GUN 
SHOOTS A STAPLE 


WHEREVER YOU'D DRIVE A NAIL! 
FASTER! CHEAPER! BETTER! 


You'll save up to 30% on fuel bills 
when you insulate and weatherstrip your 
house with an Arrow T-50 Staple Gun. 
You save your own energy, too — as 
well as labor costs! It’s a breeze — 
one SQUEEZE and you've nailed it! 


AVAILABLE AT ALL THESE 
PARTICIPATING STORES: 


Ace Hardware 

Agway Stores 

American Hardware Stores 
Carter Lumber 

84 Lumber 

Grossman's 

HWI Stores 

K Marts 

PRO Hardware Stores 
PRO Mart Home Centers 
Sentry Hardware Stores 
Sutherland Lumber 

True Value Hardware Stores 
Trustworthy Stores 
Western Auto Stores 
Wickes Lumber 

Woolco 


And at all Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


Alnnow FASTENER COMPANY INC 
271 Mayhill Street, Saddle Brook, N. 3. 07662 


In Canada: 6505 tan Bivd. East, Montreal HIP 1X9 Quebec 


The Standard of Excellence 


By Which All Others Are Judged 
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Four-wheel-drive 


Chevy LUV 


Chevrolet’s four-wheel-drive LUV 
compact pickup is the first of a new 
generation of go-anywhere light 
trucks. It will soon be followed by 
models from other companies, 
which are readying their own all- 
wheel-drive compacts. 

It makes sense. Go-anywhere 
traction and a high-economy truck 
chassis are just the right combina- 
tion for off-roaders, recreational 
drivers, and campers. Commercial 
owners will like the front-wheel 
traction that takes the spin out of 
pickup-truck rear wheels. 

The LUV (GM’s word for light 
utility vehicle) is no quickie con- 
version from two-wheel drive. It 
offers all the features that the high- 
priced four-wheelers are calling for, 
including independent front sus- 
pension, locking hubs, fast-shifting 
transfer case, four-speed transmis- 
sion, and high fuel economy. 

The transfer gearbox includes 
three driving modes, two- and four- 
wheel high and four-wheel low. A 
stubby little gearshift to the right 
of the transmission shifter on the 
floor of the cab works easily. Syn- 
cromesh is designed into the high 
range so that the driver can shift 
between two- and four-wheel high 
without stopping or clutching. 
Four-wheel low is not synchro- 
meshed, so the clutch is needed 
when shifting into that mode. The 
shifter lever has a short throw that 
gives a positive feel. It is an easier 
unit to operate than most transfer 
cases used today. 

From outside, the 4x4 LUV is 


virtually identical to the 4x2. How- 
ever, it does sit higher off the 
ground, and the big logos that 
cover the hood and cargo-box pan- 
els leave no question of identity. 

The front suspension is only 
slightly different: It’s independent, 
with upper and lower control arms 
and torsion bars for springs. A 
slight modification in the position 
of the lower control arms was made 
to accommodate the half shafts. 

Slightly heavier springs are used 
in front and rear, and that in- 
creases the load capacity about 40 
pounds, up to 865. 

Chevrolet officials believe that 
the 22.1-mpg average fuel economy 
will be a top selling point of the 
new LUV. Fuel economy of the 
U.S.-built four-wheel-drive pickups 
and utility vehicles averages about 
10 mpg, so the LUV’s advantage is 
expected to make a big difference. 

Other specifications of the LUV 
are similar to the 4x2 model. They 
include an 80-horsepower, four- 
cylinder, overhead-camshaft en- 
gine, and front disc brakes. 

LUV’s 4x4 has an overall length 
of 173.8 inches on a 102.4-inch 
wheelbase, which puts it in the same 
class as Chevette. It has a six-foot 
cargo box, the same as the basic 
LUV 2x4. However, the convention- 
al LUV now comes with an optional 
7\%-foot box. That model, new for 
°79, has a wheelbase of 117.5 inches 
and carries a payload rating of 
1635 pounds. 

All the ’79 LUV trucks have new 
front-end and interior styling, re- 
vised rear suspensions, and im- 
provements in passenger comfort. 

Exterior styling changes include 
a new grille fixture, single round 
headlights, and single-piece door 
glass—Jim Dunne 


The OM-1 
Compact SLR Camera. 


It's America’s number one compact 
camera. 

In fact, before the OM-1, there was no 
such thing as a compact camera. Yet even 
today, years after it was introduced, the 
OM-1 is still a marvel of technology that 
other SLR's haven't been able to copy. 

The OM-1 is smaller and lighter than 
other, conventional SLR's. But the viewfinder 
is 30% bigger. 70% brighter. So focusing 
is easier. Faster. Sharper. 

When you buy an OM-1, you're not just 
buying a camera. You're buying a system. 

There are over 280 
components from which 
to choose. Which makes 
the OM System the 
world's largest compact 
camera system. 

No wonder the OM-1 


is Number 1. = 


Hundred Dollar Give-Away. 


America's number one compact camera 
brings you America’s best camera buy. 

When you buy an OM-1 and prime lens 
(50mm f1.8; 50mm f1.4 or 55mm f1.2) 
between Oct. 1, 1978 and Jan. 31, 1979, 
you're eligible for $100 worth of rebate 
certificates toward the purchase of 
selected Olympus Zuiko lenses and OM 
System components. 

Just send us your sales slip and owner 
registration card. Then we'll send you the 
OM-1 Hundred Dollar Give-Away rebate 
certificates, redeemable until April 30, 1979. 
So you'll have time to plan 
your system carefully. 

See your camera 
dealer for details or write: 
Olympus Camera 
Corporation, Woodbury, 
New York 11797. Don't let 
this Give-Away slip away. 


‘LF 
KTCHET LOCK Y 


TANG 


BOOSTER CABLES, 
WITH 


NASA's 
screwy system 


You say your much-used screw- 
heads become burred and galled, 
and the damage makes them diffi- 
cult to insert and remove? Does 
dexterity elude you when new 
screws must be inserted in difficult 


QUICK AND EASY TO USE locations? 
e Easy to install, just Å gentle squeeze A few months ago at the Dryden 
e Easy to release. just flip the ratchet Flight Research Center in Ed- 
wards, Calif., Max G. Handley, a 
POSITIVE LOCKING NASA technician, showed me his 
e Positive ratchet lock eliminates snapping or pulling off patented solution to these common 
e Allows full use of entire cable length prplens pirar screwhead 
Ps a and matching driving tool. 

The only effective clamp to grip side terminals, too. Aa ekorn In the Mustation, the. 
SAFE V-slot extends into the shank of the 
è Prevents spark or arc that may cause explosion screw fastener. It accepts a special 

of battery and gas fumes. screwdriver with a matching V- 
A QUALITY PRODUC shaped tang. Seated full depth in the 


© Engineered and built for the professional slot, the screwdriver supports the 
screw without need of a second 


e Priced for the car owner. rar 

hand to hold it in place. Thus the 
LIFETIME WARRANTY KRAVEX screw can be driven into a threaded 
hole even when the hole is in an 
awkward location. 

Another advantage: The V-slot 
KRAVEX MANUFACTURING CORPORATION MIAMI. FLORIDA 33167 design minimizes the axial or 
downward force that conventional 
screws require. This not only 
makes the screw easier to drive but 
also avoids damage to it. All driv- 
ing energy can be applied to 


torque, or twisting the screw into 
position. 

What if you’re caught with a V- 
slot screw and no matching crv 


Ornamental eos T A standard screwdriver can be used. 

The new system was recently 
publicized in a NASA Tech Brief 
that informs industry of technical 
innovations that are spin-offs of the 
NASA space programs. It is now 
available to any manufacturer wha 
CONCRETE MACHINERY COMPANY. might want to put it into produc- 

P, 0. BOX B99 - HICKORY, N. C. 28601 tion.—Ben Kocivar 


Look for it wherever auto parts are sold. SETTER PRODUCTS 


Burglar - Fire - Smok 
Alarm Catalog 


e Billions of dollars lost annually due 
to lack of protective warning alarms 


FREE CATALOG Shows you how to 


protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service 


a 
Burdex Security Co. ) 


Box 82802  PS-118 Lincoln, Ne. 68501 
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Amazing Electric Paint Pistol 


Gives Smooth, Even, Professional Results 
of $120 Paint Sprayer for Only $29.95! 


Stroke adjustment 
knob—to adjust for 
various liquids 
being sprayed 


Heavy-duty, spark- 
free, reciprocating 
motor. Direct 
action, no power 
loss. 


Now you can enjoy the pro- 
fessional look of spray paint- 
ing at a reasonable price. 
Yes, you can own the amaz- 
ing ‘new fine-spray electric 
Paint Pistol from the airless 
wonder that gives the profes- 
sional results of expensive 
sprayers, for only $29.95 
Whatever kind of thinnable 
paint you use, whether it's oil 
paint, stain, lacquer, varnish 
or even thinnable latex, you 
can get beautiful paint jobs 
year after year after year for 
less than you might pay a 
professional painter to do 
just a handful of paint jobs. 


No Bumps. No Streaks. No Brushmarks. 
You have to see the professional look the Paint 
Pistol gives your paintables to believe it. It gives 
everything the cream-smooth look, the showroom 
gleam you'd expect only from a pro. 
There are no bumps. No streaks. No brush- 
marks. No uneven, thick and thin areas. The fine 


Ordinary SprayGun| 
Mist and feather. 
Needs drop cloth 
and masking 


n 
Precise pattern. 
For minimum of 
feathering and 
misting 


Removable nozzle 


with genuine 


sapphire orifice 


housing. 


clean. 


incha 


spray of the Paint Pistol gives every squar 
just-like-new look you'll be truly proud of. 

With the Paint Pistol even beginners paint like 
pros. In fact, it's so easy and enjoyable to paint the 
Paint Pistol way, you may find the Huck Finns in 
your family begging to do your painting chores! 

fou just pull the trigger and out comes a new chair, 
a new table, a new toy wagon—in minutes! No 
covering up everything in the room. No hours of 
boring brushwork or back-tiring roller work. No 
restroking the same area over and over, wasting 
paint, work, and time. It's push-button easy and 
fast. The Paint Pistol's fine spray penetrates rough 
surfaces. Gets into crevices brushes and rollers 
don't, such as in wicker. Makes your furniture's 
“complexion” flawless. 

Compact, Portable, Weighs Only 2 Lbs. 

And even though the Paint Pistol costs you 
nearly a hundred dollars less than a fancy com- 
pressed air spray. It has several advantages over 
the latter. 

Indoors or out, it effectively cuts drift and over- 
spray. You need far less preparation. You dont 
have to lug a heavy compressor around—its built- 
in, mighty midget electric pump supplies all the 


AIRLESS ELECTRONIC WIZARD 


It's a pest pistol, too! 
house and garden pests dead 
Protects those beautiful 
Hlowers. Protects vegetables 
Saves food money. 
Destroyes mosquitoes, flies, 
i ants, roaches, etc., too. 


Protects clothing from moths 
and mildew, deordorizes 

clothing and closets. Clothes 
cost a lot these days. Protect 
them this easy way. You save 
a lot over spray-can methods. 


>@The John Sturges House, 1978 


ANTS 


Luan 
n we 


The Paint Pistol sprays ‘em 
all. It makes itself so useful, 
saves so much work and 
money, you'll bless the day 
you sent the coupon below. It 
can easily pay for itself many 
times over. 


Disinfects rooms and 
furniture. Quite aside from 
the suffering, why risk letting 
infectious disease spread 
through your family with 
medical costs what they are? 
Let the Paint Pistol be your 
guardian. 


Sturdy, rustproof 
thermoset plastic 


Unbreakable wide- 
mouth 24-oz. jar— 
easy to fill and 


PAINTS A SWATH 
00% AS WIDE AS 
A6” BRUSH 


sik 


18 


Sprays an 18"-wide swath, almost as 
fast as you can move the Paint Pistol— 
lets you cover 100 sq. ft. in minutes— 
evenly, without brush strokes! 


pressure you need. The whole sprayer weighs 
only 2 Ibs., so it's child's play to carry it right to the 
job. And its compact size (its only 9” x 8” x 5") and 
the convenient hook makes storing it a cinch. 

The Paint Pistol eliminates the hazards of com- 
pressed air sprays and of at least one other airless 
sprayer that's over twice its price. Its low pressure 
presents no safety problem. And the motor is 
spark-free, surely an important consideration. 

To Clean, Just Dunk The Pump And Shoot. 

With the Paint Pistol, too, you can save an ap- 
preciable amount of money on paint compared to 
a brush, and there's simply no comparison with 
spray can paints—the savings are tremendous. 

One of the many reasons for this product's trou- 
ble-free operation is the genuine sapphire orifice 
in the nozzle. Just as jewels in a watch prevent 
wear, this sapphire protects the nozzle from the 
abrasive action of the paint, providing long wear 
and helping the Paint Pistol retain its even spray. 


„== ms RUSH NO-RISK ORDER COUPON costar | 
The John Sturges House, Inc., Dept. PPA-4 


49 Riverside Avenue, Westport, CT 06880 | 
Please rush... Paint Pistol(s) @ $29.95 ea., I 
SAVE! Two for $55.00. 

Sorry, no C.0.D.’s. Add $2.00 handling for each: l 
(Conn. residents add sales tax.) 

l enclose O check O money order for $— l 
CHARGE: O BankAmericard O American Express 
D Diner's Club Carte Blanche O Master Charge | 


Exp. Date —— | 


PPA-4 


Interbank No.. 
Card No. 


Signature 


| Print Name 
| address 
City sajan 
State __ —— Zip 


l 
l 
l 
— | 
a | 
l 
E. 
aei) 


SHOP TALK 


By RICHARD STEPLER 


An alternative to U-F foam 
Space didn’t permit the mention of a 


blown-in-place alternative to urea- 
formaldehyde foam in “The Truth 
About Foam-in-Place Insulation” 


[Sept.]. Insul-Safe is a loose-fill fiber- 
glass insulating material that, like 
foam, can be retrofitted in sidewalls of 
existing houses (photo). Unlike foam, 
it also can be blown into attics. 
CertainTeed makes these claims for 
the product: R-3.6 thermal rating per 
inch (R-13 for a 3% @-inch sidewall 
cavity); noncombustible; won't absorb 
moisture; and noncorrosive (won't 
damage pipes, wires, or electrical 
fixtures). In addition, CertainTeed (Box 
860, Valley Forge, Pa.) says that Insul- 
Safe is ‘‘odor-free before, during, and 
after installation.” 


Cyanoacrylate glues 


Those remarkable adhesives that bond 
in seconds and hold up to 5000 
pounds can be used with metal, plas- 
tic, rubber, glass, and china—virtually 
every material except wood, right? 
Wrong. Now there’s Super Wood Glue, 
a cyanoacrylate that’s specially formu- 
lated for use with wood. It needs no 
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clamping, says maker Super Glue 
Corp., Ridgewood, N.Y. 11227. 

More glue news: The first nonclog- 
ging, self-puncturing applicator has 
been developed by Permabond Interna- 
tional Corp. for its cyanoacrylate adhe- 
sive (photo). The translucent tip 
avoids waste and assures effective 
use, says Permabond (480 S. Dean St., 
Englewood, N.J. 07631). 

Finally, Elmer’s has introduced its 
own cyanoacrylate—Wonder Bond. 
Borden says the alpha formulation it 
has chosen is both strong and easily 
soluble in acetone. For more informa- 
tion, write Elmer's, Box 157, Hilliard, 
Ohio 43026. 


Electric-outlet drafts 


Feel cold drafts around electric outlets 
and switchplates that are located on 
exterior walls? Now there's a way to 
insulate these heat leakers. Simply 


remove the cover, insert a thin foam 
plug, 


and reassemble (see drawings 


above). You can plug unused recepta- 
cles with a plastic cap. 

There are at least two brands of 
these clever insulators available: Draft 
Enders from The Glumen Group Ltd. 
(8000 Cooper Ave., Gendale, N.Y. 
11227), and Draft Sealers from Arm- 
strong Cork Co. (Lancaster, Pa. 17604). 


Sanding blocks 


They squeeze into corners. They follow 
curves. They're washable and reusa- 
ble. They won't crack or peel. They can 
be used wet or dry. 

I'm describing a product so clever 
that no fewer than three companies 
introduced it at the 1978 National 
Hardware Show, held last August in 
Chicago. The product is a flexible-foam 
sanding block (see photo above) that 
is offered two ways: with medium and 
fine surfaces, or with medium and 
coarse. The contenders: 

@ Easy Sander from Scott-Page, Inc. 
(Box 447, Ridgewood, N.J. 07451). 

@ Flexible Sanding Block from Red 
Devil (2400 Vauxhall Rd., Union, N.J.). 


from Coastal 
(Box 337, 


@ Sanding Sponge 
Abrasive and Tool Co. 
Trumbull, Conn. 06611). 


Heat tape for freeze-free pipes 


A 


Popular Science first reported on this 
new heating cable in the July 1976 
issue. Even though it had been devel- 
oped for the refrigeration industry and 
was not widely available to consum- 
ers, Frostex seemed noteworthy to PS 
because it was vastly superior to any 
other heat tape then on the market. 
Reason? A unique continuous core 
of semi-conductive polymer plastic 
that varied its electrical resistance 
with temperature change. This allowed 
the cable to be cut to any length, 
spliced, or overlapped—out of the 
question with conventional tapes. The 
self-regulating cable also supplied heat 
only when and where needed, and 
required no thermostat. It used less 
electricity than other heat tapes. And it 
could be used with plastic pipe. Thou- 
sands of PS readers agreed and 
deluged the manufacturer with orders. 
Result? Frostex Il, a new consumer 
version of the original. It’s sold two 
ways: precut kits with 10, 15, 20, or 
50 feet of cable plus a power plug and 
end cap. Or you can buy as much 
cable as you want from a spool (shown 
in photo), plus a connection kit. The 
cable costs $1.39 per foot; connection 


kits, $1.98. Maker: Chemelex, 2201 
Bay Rd., Redwood City, Calif. 


TRACTION OF 
RONT WHEEL DRIVE 


QUICK 
ACCELERATION 


BUILT IN GERMANY 


SOLD AND SERVICED AT OVER 
5,000 FORD DEALERS 


HIGH GAS 
MILEAGE RATINGS 


WIDE HATCHBACK DESIGN 


FIESTA. WUNDERCAR! 


Imported From Germany. 
ord Fiesta is Europe's most suc- 
essful new car in history. (Based 
n new car nameplate sales in the 
rst 16 months.) It's an import 
uyer’s dream. A car that's at home 
n the San Diego Freeway as well 
3 on the high-speed autobahn. 
iesta—Wundercar. 


Excellent Performance. 
erformance is what Ford Fiesta 
all about. With front wheel drive 
d Michelin steel-belted radials 

help take you up hills, through 
jud and over ice and snow. 


Rack and pinion steering for 
precise handling. And acceleration 
that will absolutely move you. In 
Ford tests, 1978 Fiestas acceler- 
ated from 0 to 50 MPH in an aver- 
age of about 9 seconds. And their 
front disc brakes brought them 
from 50 to O MPH in an average of 
3.3 seconds. 

High EPA Mileage Ratings. 
Fiesta gives you high fuel econ- 
omy ratings with 1979 EPA mile- 
age estimates of 39 mpg highway 
and 28 mpg city. Your mileage 
may vary depending on your car's 
condition, optional equipment, 


where and how you drive. Cali- 
fornia ratings are lower. 

At Over 5,000 Ford Dealers. 
Fiesta is sold and serviced at over 
5,000 Ford Dealers and backed by 
Ford Motor Company, Dearborn, 
Mich. Test-drive a Fiesta and see 
why we call it Wundercar. 
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blackjack 


And that's just the beginning. — 


@ \WideoBrain 


VideoBrain exploits the miracle of microelectronics to squeeze 
the power of a big. expensive computer into a $500 (sug. ret. price) 
home appliance smaller than a portable typewriter. 


It’s your first home computer. 


No longer is the awesome power 
of a computer available only to giant 
corporations, NASA and the IRS. 
VideoBrain, using sophisticated tech- 
nology undreamed of a few years ago, 
brings this incredible power right into 
your living room to help you manage 
your money, educate your children 
and have fun with your family. 


So easy your whole 
family will use it. 


Even if you know nothing about 
computers or computer programming, 
you'll put VideoBrain to work within 
minutes of bringing it home. Just plug it 
into an ordinary wall outlet, hook it up 
to your TV in seconds, pick a cartridge 
from VideoBrain’s extensive library and 
insert it like a tape recorder cassette. 

Then press the Master Control button. 

Instantly, your TV is transformed into 
a home computing center you and your 
family will use daily to learn history, 

, math, spelling, typing, eco- 
nomics, biology, to play tenn 
pinball, blackjack, checkers, to budget 
monthly income, analyze mortgage pay- 
ments, keep family records. 


How is all this possible? 


VideoBrain’s heart is the amazing 
“computer on a chip” you've read so 
much about. This high-technology 
breakthrough packs 10,000 transistors 
on a pure silicon wafer half the size of 
your little fingernail. This tiny chip, 
called a microprocessor, performs 
500,000 instructions without a mistake 
in a single second! VideoBrain harnesses 
this speed and power, and puts it to 
work in your home. 


We've done the 
hard part for you. 


Don't confuse VideoBrain with 
so-called “personal computers” which 
require days, even weeks, of tedious 
programming before they'll do any real 
work. VideoBrain is programmable, of 
course, but vou don't have to do it! 
With our large (and growing) library 
of preprogrammed money management, 
education and entertainment cartridges 
you can put VideoBrain to work 
right away. 

Here's a partial list of VideoBrain’s 
preprogrammed cartridges: 


Financier™ 
Money Minder 


Musicianship 1 
Historical Simulation 
Computer Life 


Music Teacher | Gladiator 
Math Tutor | Pinball 
Wordwise™ 1 Tennis 
Wordwise™ 2 Checkers 


VideoArtist™ 
Lemonade Stand 


VideoBrain is expandable, so 
when you get used to having a 
powerful computer in your 
home, you can write your own 
programs, store data and 
access data outside your home. 

With the Computational 
Language cartridge, you can 
program VideoBrain with our 
powerful, simplified APL/S 
computer language. It puts 
VideoBrain’s speed and accu- 
racy to work on dozens of 
number-crunching tasks, 
such as stock portfolio anal- 
ysis and income tax preparation. 


\WWNideoBrain 


If you don't see VideoBrain at a major department. stereo or specialty electronics 
store near you. call (800)648-S311. Or write 


VideoBrain’s Expander | accessory 
lets you permanently store your pro- 
grams and data on inexpensive audio 
cassettes. And VideoBrain’s Timeshare 
cartridge and Expander 2 accessory let 
VideoBrain talk with other computers 
to put a world of information, such as 
up-to-the-minute stock prices, right at 
your fingertips. 


VideoBrain makes home 
computing a reality. 
VideoBrain is the easy, practical and 
inexpensive way for you and your family 
to take the first step into the dawning 
era of home computers. You'll put 
VideoBrain to work now even if you 
know nothing about computers, then 
easily expand it for years to come to 
transform your life in ways you can’t 
even begin to imagine. 
It's your first home computer. 


JeoBrain Computer Company. 
ja Clara CA 95050, 


2950) Patrick Henry Drive. 


WORDLESS WORKSHOP 


o D. C. Taylor of Peterborough, Ont., Canada, for this idea. Sen 
By ROY DOTY yours (with Social Security No.) to Wordless, Popular Science, 380 
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Gene Fujan is all four of the 
insurance agents the Recks need. 


“Gene really knows us, knows what we need,’ says Mike Reck, 
Worthington, Minn. “We liked State Farm, so we chose 
him to handle all our insurance, car, home, life, health.” 

“Gene doesn't put you off. He takes time to 
explain things so you understand,” says wife Roxanne. 
“And if there's a problem, you don't have to write 
letters or wait for somebody; Gene's right there.” 

One agent who takes care of all your 
family insurance needs. One agent 
who takes a personal interest in you. 
One agent who's always there. That's 
your neighborhood State Farm agent. 


Like a good neighbor, State Farm is there. 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave.. New York, N. 
if we use it. If two or more readers send in the same usal 
with the earliest postmark will be chosen. Sorry, but tips can’t be returned. 


By RAY HILL 


I 
All | 


7. We'll pay you $25 


ble tip, the one 


antl! 


Clicking noises—are they coming from the valve train? 


To find out, start the engine and let it 
reach operating temperature. (A hy- 
draulic tappet noise immediately at 
start-up of a cold engine and lasting 
only a few seconds is nothing to worry 
about as long as your oil-pressure light 
isn't on.) Place a 21/-ft. heater hose to 
your ear and move the other end of the 


Fine adjustment of points 


Putting the last adjustment on a set of 
breaker points to get that final degree 
or two of dwell, so the ignition will be 
spot on, can be difficult. You shift the 
points slightly, but when you retighten 
the hold-down screw you find you're 
still off a degree or two. Here's a way 
to make these fine adjustments: Use 
two screwdrivers, one to move the 
points (and hold them in position), the 
other to tighten the screw. 
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hose along the valve cover(s). If the 
noise is in the valve train, you'll hear a 
loud clicking noise. To isolate a noisy 
tappet, remove the valve cover, place 
the end of the hose in each rocker-arm 
cavity (where the pushrod comes up), 
and listen. A noisy tappet will sound 
much louder than the others. 


N 


About electronic ignition 


Recent investigation has shown that 
there is some misunderstanding about 
the air gap between the pickup coil 
and the reluctor. Here are some 
cautions that are a result of that study: 
Do not check and adjust air gap if the 
engine starts and runs, if the ignition 
system misfires, or as part of a normal 
tune-up. And don’t replace the reluctor 
or pickup coil to correct an ignition 
misfire. The problem lies elsewhere. 


Removing stubborn bugs 


If vigorous washing with soapy water 
doesn’t remove all traces of bugs or 
specks of tar that have accumulated, 
try some rubbing compound. Using a 
soft, clean cloth, apply according to 
instructions. But rub only until the 
specks are gone: Too heavy a hand 
could remove the outer layer of paint. 


Checking for a bad fuse 


Electrical accessory not working? A 
trouble light can be used to determine 
if a fuse is the cause, without ever 
removing the fuse from the fuse block. 
Turn the ignition swich on, ground the 
trouble light, and touch the tip of the 
light to both metal ends of the fuse. If 
the light comes on at both ends of the 
fuse, the fuse is okay; if it comes on at 
only one end, the fuse is burned out 
and will have to be replaced. 


ble Saw comes 
fartially assen 


On Sale 
Oct. 29- > 
Dec. 2, 1978 “= 


bee 
Accessory Kit 


(#32773)  8-inch Sanding Wheel 


15-pc. Molding Head Set 
Save 10-inch Hollow Ground Blade 
20%  16-Tooth Carbide-Tipped 
On Sale Oct, 29- _ Adjustable Dado 
Nov. 18,1978 Taper Jig 


Save 20% * on Craftsman three piece blade 
pack. And get 20%* off on Craftsman 

handy accessory kit. The accessories that let 
you make tenon, dado, spline and cove cuts 
for joining wood and making decorative 
moldings. . . plus sand and taper rip, 


Savings on accessories based on regular separate prices from 
1978—79 Power and Hand Tool Catalog. 


D Sears, Roebuck and Co., 1978 


Save your 
sawbucks. 


SAVE °90 ON SEARS BEST 
CRAFTSMAN 10-inch TABLE SAW. 


(#29803) 
= > 
ki 


Á Make dado 
cuts for 


Now's the time to 
save. Get $90 off on 
Sears Craftsman 
10-inch Table Saw. 

The saw that cuts through 

wood up to 3% inches thick. 

Has a 24 inch rip capacity and 
a self-aligning rip fence. 
Includes an aluminum miter 
gauge with positive stops at 45° 
and 90°. A steel leg set with firm 
footing. A see-through blade 
guard. A cast iron table with our 
exclusive Exact-l-Cut, the feature 
that lines the cut up ahead of the blade. 
A powerful 1 H.P. motor that develops 2 
H.P. Plus, two 10” x 27” reinforced table 
extensions. 

Put your sawbucks to work at savings 

you can build on. Visit a Sears store 
near you. 


Disc-sands. Molding head 
for makin 
decorative edges 


and surfaces. * 


Taper jig 
for 
taper 
ripping. * 


*With accessory kit purchased separately. 


FULL ONE YEAR WARRANTY. 

If, within one year from date of purchase 
this Craftsman table saw fails due to a 
defect in material or workmanship, 
contact Sears and Sears will repair it free 
of charge. 


ON SALE OCT. 29- 
NOV. 18,1978. 


CRAFTSMAN. 


Tools that have earned the right to wear the name. 


Available in most Sears retail stores. Dates may vary in Alaska and Hawaii. 


Car-care quiz 


answers 


For quiz questions, see page 124 


1 Mechanic A is wrong. Valve- 
spring rotators are located on the 
top of the valve spring and usually 
take the place of the spring retain- 
er. 

Mechanic B is right. Whenever 
the valve’s face and seat are 
ground, the valve will move farther 
up into the cylinder-head port. This 
relocates the valve-stem end far- 
ther from the top of the head, 
increasing the distance between the 
underside of the valve-spring re- 
tainer and the valve-spring seat. 
This increase in the spring’s in- 
stalled height lowers its pressure. 
In order to correct installed spring 
height and restore spring tension to 
its original level, a shim of the 
proper size can be inserted between 
the cylinder head and spring. 


2 Mechanic A is right. The in- 
verted air horn (carburetor top) 


and rule setup shown in this ques- 
tion is a typical method that is used 
to measure 
level. 
Mechanic B is wrong. Tang X 
limits the distance that the float 


the carburetor-float 


BEND HERE 
TO ADJUST 


FLOAT-LEVEL ADJUSTMENT 


can drop in the float well. It is bent 
to correct the float-drop setting. If 
the float level needs to be adjusted, 
the float support bracket is bent. 
These two adjustments are shown 
in the sketch above. 
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3 Mechanic A’s diagnosis is cor- 
rect. An air leak in the fuel line 
would allow both air and fuel to be 
pulled into the pump. The presence 
of air reduces the pump’s ability to 
pressurize the fuel because some 
movement of the pump’s dia- 
phragm is used to compress air 
instead of discharging fuel. The air 
also causes a reduction in volume 
because less fuel enters the pump. 

Mechanic B’s diagnosis is also 
correct. A plugged tank filter will 
reduce the amount of fuel delivered 
to the pump which will lower both 
pump pressure and volume. 

The answer to this question is 
(C). Both mechanics are right. 
Note that a bad fuel pump is usual- 
ly the cause of low pressure and 
volume. But the two conditions 
mentioned in this question do oc- 
cur and should be kept in mind 
when diagnosing a problem car. 


4 The air-pump system reduces 
exhaust emissions by forcing fresh 
air into the engine’s exhaust-gas 
flow. This additional oxygen causes 
most of the remaining unburned 
hydrocarbons to ignite and burn in 
the exhaust ports and manifold (s) . 

In normal operation, air is drawn 
into the pump and compressed. 
The compressed air flows out of the 
pump through the diverter valve, 
through the check valve, into the 
air manifold, and then is delivered 
to the exhaust-valve area via the 
injection tubes. 

Option (C) is correct. The di- 
verter valve momentarily exhausts 
the air pump’s output by diverting 
it into the atmosphere during the 
initial engine deceleration. 

Closing of the carburetor throttle 
valve during deceleration causes a 
high manifold vacuum which draws 
a rich mixture of fuel into the 
cylinders. Because this rich mix- 
ture cannot be completely burned 
in the combustion chambers, much 
of it is released through the ex- 
haust valves. If air from the pump 
were allowed to combine with this 
hot and volatile mixture, backfire 
would occur. It is the function of 
the diverter valve to prevent that 
backfire. 


Option (A) is wrong. The check 
valve is a one-way valve that 
permits air flow in the direction of 
the exhaust valves, but prevents 
flow in the direction of the air 
pump. Failure of this valve will 
allow exhaust gases to enter and 
damage the pump. 

Option (B) is wrong. Lower or 
higher than normal air-pump out- 
put pressure may have an effect on 
exhaust emissions, but would not 
cause the backfiring problem de- 
scribed in this question. 

Option (D) is wrong. A restric- 
tion in the air manifolds would 
cause a reduction of air flow and an 
increase in exhaust emissions, but 
have no effect on backfiring. 


5 The backbone of an automatic 
transmission is the planetary-gear 
assembly. All of the gear members 
are in constant mesh as shown in 
the sketch below. Different gear 
selections are achieved by varying 
the power input to selected mem- 
bers or by holding different mem- 
bers. The input power transfer and 
the member holding is accom- 
plished by using clutch packs, 
bands, and one-way clutches. 
Automatic-transmission servos 
control the application of transmis- 


INTERNAL 
GEAR 


PLANET CARRIER 
AND 
OUTPUT SHAFT 


INPUT SHAFT 


AND SUN GEAR PLANET GEAR 


sion bands. When servo-piston 
seals become hard they lose their 
ability to seal and allow transmis- 
sion fluid to leak between the servo 
piston and its bore. This leakage 
causes a reduction in the band’s 
holding pressure, allowing the plan- 
etary member that the band is 

Continued 


1979 FORD LTD 


INTRODUCING 
A NEWAMERICAN 
ROAD CAR. 


0 Landau 4-Door Sedan 


lore front seat room 
bore rear seat room 
pore handling ease 

bore window area 

bore driver convenience 
than the 1978 LTD. 


1979 LTD was engineered to 
ke driving on today’s American 
ads a pleasure. With a new com- 
tation of roominess, handling 
se and driver convenience for the 
. This new LTD is a beauty. 
This year's LTD has been designed 


with more passenger room inside to 
help give you comfort on even the 
longest trips—with more head room, 
leg room and shoulder room—front 
seat and back—than last year's LTD 
Yet the new LTD is actually easier 
handling and easier parking than 
before, even in tough city traffic. 

In addition to its standard 5.0 litre 
V-8 engine, the full-size 1979 LTD 
offers you an impressive list of 
standard features, in 2-door, 4-door 
and Wagon models 

Ford LTD for 1979. ANew American 
Road Car designed to take you 
across town or across the country in 


full-size roominess. See your local 
Ford Dealer, and test drive the new 
LTD on your own roads. 


LTD Landau 2-Door Sedan 


FORD LTD 


“You can have 

a happier life 
—excellent income 
—perform a service 

everyone needs 
—work part time 
E», . ” 
or full time 


Francis von Schrader 
Presidi 


jent 


UPHOLSTERY DETERGER CARPET DETERGER 


This is no ordinary business opportunity. It 
offers you an income you may have thought 
impossible—a businessthatkeeps growing. 
With Von Schrader Machines you provide a 
service everyone needs— cleaning of car- 
pet or upholstery or walls. Every home and 
building are potential customers. The 
equipment you use is the finest: (1) Von 
Schrader Carpet Deterger gives deep-level 
cleaning to carpet; (2) Von Schrader Up- 
holstery Deterger cleans fabrics beauti- 
fully; (3) Von Schrader Wall Deterger (not 
shown above) cleans walls much faster than 
by hand. Start with just one machine, if you 
wish. Then, as your business grows, you 
may want to add the other two and thus of- 
fer a complete cleaning service. You own 
your equipment—no fees, royalties, con- 
tracts. You keep all you earn. Work full time 
or part time. Your investment? It’s so small 
you'll find it hard to believe. What's more, 
we help you every step of the way, just as 
we've helped thousands of other Von 
eadar Associates to financial indepen- 
lence. 


Free Booklet and Record 
give you full information 


Get the facts about your 

future in on-location clean- 

ing. See how well Von 

Schrader Machines are built, 
how easy they operate. 
Extra! Special Recorded 
Message from Francis 
von Schrader to you 
included. 


Call Toll Free 1-800-558-2484 
(except in Wisconsin, Alaska, Hawaii) 
Call anytime—day or night 
If you prefer—use coupon 


$ VON SCHRADER company 


11119 Place, Racine, Wisconsin 53403 
send complete information on Von 
Schrader Machines. (No salesman will call.) 


Name. 
(Please PRINT) 
Address 
City. 
oeo ee 
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Car-care quiz answers 
[Continued] 


holding to turn. Slippage will then 
result in the affected transmission 
gear. 

A plugged sump filter will re- 
duce the transmission pump’s abili- 
ty to pick up fluid from the pan. As 
a result, fluid pressure and supply 
throughout the transmission will be 
lowered. This condition will pro- 
duce poor clutch and band applica- 
tion, which will cause slippage in 
all transmission gears. 

A bad one-way clutch will allow 
whatever member it is holding to 
turn in both directions. This will 
also cause a slippage problem in 
certain gear positions. 

The correct response for this 
question is option (B). Since all 
the planetary gears are in constant 
mechanical contact, slippage will 
not occur unless there is breakage. 
Worn gears would most likely 
cause noisy operation. 


6 Option (D) is correct. Ring- 
gear backlash refers to the clear- 
ance between the teeth of the 
pinion-drive gear and ring gear. 
Incorrect backlash can cause an 
unusual load on the coast sides of 
the ring-and-pinion gears. This 
loading can produce a whining 
noise during deceleration and 
coasting. 

Option (A) is wrong. The differ- 
ential pinion gears do not spin 
unless one rear wheel is turning 
faster than another. Their purpose 
is to allow an even power flow to 
the rear wheels while cornering. If 
the gears were worn, two problems 
might arise: A whine could occur, 
but it would happen only while the 
gears were spinning, which would 
not be the case during straight- 
ahead coasting. Or a “clunk” could 
develop when the car first started 
to take off (similar to the U-joint 
problem described below). The 
“clunk” would be caused by the 
take-up of the extra clearance be- 
tween the differential pinion gears 
and side gears. 

Option (B) is wrong. Worn uni- 
versal joints will usually cause a 
“clunk” when the clutch is first 
released or when the transmission 
is shifted into drive or reverse. A 
worn joint could possibly cause a 
whining noise but it would most 
likely occur during all driving con- 
ditions. 

Option (C) is also wrong. Incor- 
rect side-gear end play would cause 
excessive clearance between the 
side gears and differential pinion 


gears. This clearance would cause 
similar operating problems as those 
described under Option (A) above. 


7 Camber and caster are two 
front-wheel alignment angles. Cam- 
ber is the angle of tilt at the top of 
the wheel in and out from the car 
as shown in the sketch below. Its 
main purpose is to control tire 
wear. The desired running camber 
is zero degrees because it positions 
the wheel perpendicular to the road 
service and distributes load evenly 
across the tread. Passenger load, 
road forces, and certain alignment 
factors tend to push a wheel toward 
negative camber. For these reasons 
most cars are adjusted with a slight 
amount of positive camber. 

Caster is the angle of forward 
and backward tilt of the steering- 
axis centerline. On most cars the 
centerline of the steering axis is 
represented by a line drawn 
through the pivots of the upper and 
lower ball joints. Positive caster is 
the backward tilt of the top of the 
line while negative caster is the 
forward tilt. Caster contributes to 

CENTERLINE 


VERTICAL 
CENTERLINE „|+| OF WHEEL |- 

j man. VERTICAL 

il ! 

- i i 

| 

| 


O°CAMBER POSITIVE CAMBER NEGATIVE CAMBER 
vehicle directional stability and 
steering-wheel return after corner- 
ing. 

Positive caster projects the load 
of the vehicle to a point on the road 
ahead of the tire contact. This 
causes the wheel to follow or trail 
behind the point of load. 

Negative caster, on the other 
hand, will reduce directional stabil- 
ity and allow a vehicle to turn off a 
straight course easier. 

The different designs of cars 
affect the amount of caster re- 
quired to achieve good handling. 
As an example, a car whose design 

Continued 
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‘STEERING AXIS 


STEERING 
KNUCKLE 


Dont just caulk it. 
Give it the GE Silicone Seal. 


Seals and bonds 
roofing edges. 


P Pá Repairs and seals 
Seals and fr Pol aluminum siding. 
waterproofs é 
nati m a ___ Seals and 
l m 
| 4 ava weatherproofs doors. 
A i ] Ley ea 
ra . aa = = 
Seals joints \ . a 
permanently. 5 


Flexible, waterproof General Electric 
Silicone Rubber Caulk. It's 100% silicone rubber 
compound. Silicone. Unlike any other kind 
of caulk and seal on the market today. 
It seals completely and permanently —to almost 
any surface in and around your house 
It won't dry out. So it doesn’t shrink. Or crack 
Or peel. Or fall out. And it resists temperature 
extremes as low as — 65°F and as high as 500°F. \ 


It comes in white, black, clear, and metallic he, S á 
It comes in a long-lasting plastic cartridge “Wan egal 
And now it comes with a new resealable cap. So you à 
can use a little — and not have to waste the rest 
Whatever needs caulking, give it the GE Silicone Seal. 
With GE Silicone Rubber Caulk. It goes better around windows. 
It goes better around doors. It goes better all around the house. 
Silicone Products Dept., General Electric Company, 
Waterford, New York 12188 


GENERAL @@ ELECTRIC 


How you can make 
more accurate ammo 
than Remi „Winchester 
or i 


Considering that it has to perform 
in a million different guns, 
factory-loaded ammo is 
pretty good stuff. 

But hand-loaded ammo 
is much better. Because 
reloading gives you more 
accuracy, and more 
control. 

Itlets you tailor your 
cartridges to your own 
individual gun and type of (S 
shooting. 

You'll find combinations of 
primer, powder and bullets 
that'll deliver the most in accuracy. 
You'll find combinations that are 
tops in stopping power. You'll learn 
how to put them together with bet- 
ter uniformity than even the best 
factory can. You'll save 60% over 
store-bought ammo. 


We're not saying store-bought 
ammo is bad or anything. We're just 
saying it pleases everyone in 
general, and no one in particular. 
— — oe ee 


l'd like to beat the big boys at 
their own game. Send me 
your “How to get started in 
handloading” Kit. Enclosed 
is my $2.00 to cover handling 
and mailing. 


Sporting "oar A 
Qe. 


INDUSTRIES 


P.O. Box 856, Lewiston, Idaho 83501 
We're old hands at handloading. 


“Between ‘Joe Ashley’and ‘Joe Jr, 
we heat our whole house with wood!” 


wood. Says Daniel, “I just stack 
in about five logs and the fire goes 
all night!” 

If you're wondering why Ashley 
has been America’s first choice in 
woodburning heaters for almost a 
century, ask Daniel Sullivan, 
Pembroke, New Hampshire. 


= Dear Sirs: Please send me complete information about 
Ashley Woodburning Heaters and the name of my 
nearest dealer 


Name 


Address. 
City 


State 


County. 


7 Ps3 
Daniel Sullivan of Pembroke, New Hampshire, 
is sold on Ashley woodheaters. “We've got 
two of them,” he says, “We call ‘em ‘Joe 
Ashley’ and ‘Joe Jr’ Thanks to them we've 
gone from using nine gallons of fuel oil per 
day to four, and those four gallons just heat 
water. The Ashleys heat the whole house!” 
With Ashley's airtight construction and 
thermostatically controlled, patented down- 
draft system, the Sullivans can count on 
steady heat and complete combustion of the 


America’s Favorite Housewarmer 
1604 17th Ave. S.W., Sheffield, Ala. 35660 
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results in too much directional 
stability will be adjusted by the 
manufacturer with a more negative 
caster angle to reduce steering 
effort and improve handling. 

Mechanic A is wrong. Excessive 
negative camber will cause the tire 
tread to wear on the inside. It may 
also contribute in some instances to 
a pulling problem, but it would not 
cause a wandering condition. 

Mechanic B is also wrong. As 
stated earlier, positive caster con- 
tributes to directional stability. 
The problem described here (wan- 
dering) is typically caused by too 
much negative caster. 

The answer, therefore, is (D). 


8 Option (C) is correct. Varying 
thicknesses of a disc-brake rotor 
will force the brake pads to move 
in and out from the rotor during 
brake application. This movement 
is transferred to the caliper piston 


and on through the hydraulic lines. 


to the master cylinder. The master- 
cylinder piston then transmits 
these fluid pulses through its ac- 
tuating linkage to the brake pedal, 
causing it to pulsate. 

Option (A) is wrong. Noisy 
brakes are usually caused by worn, 
loose, or broken brake-assembly 
parts. Excessive rotor-thickness 
variation will contribute little to 
braking noise. 

Option (B) is wrong. Contami- 
nated brake linings, broken, loose, 
or binding mechanical-assembly 
components, and seized or sticking 
hydraulic-system parts are usually 
the causes of brake grab or pull. 
Excessive rotor-thickness variation 
may contribute to brake grab or 
pull in some way, but it’s far from 
the most likely cause. 

Option (D) is also wrong. Worn 
and distorted brake shoes, exces- 
sive shoe-to-drum clearance, fluid 
leakage and air in the hydraulic 
system can all cause a low pedal. 
Excessive rotor-thickness variation 
just doesn’t play a part in this 
problem. 


9 The rotor creates the magnetic 
field needed to generate electricity 
within the alternator. The rotor is 
made up of a coil of wire wrapped 
around a soft iron core sandwiched 
between two pole pieces and posi- 
tioned on a shaft. The ends of the 
winding are connected to two slip 
rings. During operation, a small 

Continued 
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The 
Ultimate 
Lockback 


The Uncle Henry Bear Paw’ 
by Schrade 


ock Bar of Schrade + Steel" 
makes the Bear Paw completely rust resistant; 
insures the most rigid, durable construction 
ever offered in a lockback knife. 
The 3%” blade of rust resistant Schrade + 
Steel opens and closes easier than any other 
lockback. 
The handles are WondaWood? and the 
bolsters and linings are solid brass. It comes The 
with a top-grain, steerhide sheath e 
Each knife is serialized, and guaranteed against loss forlyear Ultimate 


from date of warranty registration. 
Guarantee 
If you lose it, Uncle Henry 


Schrade Cutlery Corp., New York 12428 will replace it free. 


THE NEW SWINGLINE 
ELECTRIC STAPLEGUN. 


IT’S MIGHTY HANDY. NO MATTER WHOSE HAND IT'S IN. 


Incredibly easy to use. 
With the power and the 
ver: satility to cut big jobs 


S, 
too. The Swingline Electric 
z Staplegun. Look 
for it wherever 
you buy tools. 


pime 


A Division of Swingline, Inc., 32-00 Skillman Ave., 
Long Island City, N.Y. 11101. 
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ROLLED | 
LS ene WOOD HEATER FROM. 
MO eee MODEL R-75 


FIRERKIA FANTE 
RADIATES HEA A r 
ZARGE PODR 
TAST TROM SHAKER POSTANE; 
z g (ATIC BEMETAL 
DWWIER-FIRE PRAFT. AVTOM Ne ME NAAINS 
VE 
FOR HOURS. 
THE R-75 13 DESIGNED. 


+ 


trou 


Find the problem and fix 

it. Sounds simple, right? 

It can be, but first you have 
to find the problem. The Knopp 
K-60 Voltage Tester has been 
used for years by professionals to 
do just that. In fact, the Voltage Tester 
is the one vital difference in handling 
tough electrical problems because 
you can see where they are. 
Simple! 


Please rush __ Knopp K-60 Voltage Tester(s) | 
@ $19.95 plus $2.00 each shipping charge. 


Charge my O VISA C MASTER CHARGE 
Card No. Exp. Date 
Signature 

OR 


Enclosed is [] CHECK [] MONEY ORDER $___ 
Name (please print) ————— 
Address 

Cs E 
| (California residents add $1.30 each for sales tax.) 
\ Knopp INC. 

\ 1307 - 66th STREET, OAKLAND, CA 94608 
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Car-care quiz answers 


[Continued] 


electrical current flows through 
brushes that ride on the slip rings. 
This current flow produces the 
magnetic field. 

The ohmmeter setup in this 
question is used to measure resis- 
tance in the rotor winding. It is one 
of the rotor tests that should be 
made during alternator rebuilding. 

Option (D) is correct. The ohm- 
meter reads infinite (maximum) 
resistance. This excessive resis- 
tance could be caused by a break 
anywhere in the circuit between 
the two slip rings. An incomplete 
electrical circuit is called an open | 
circuit. 

Option (A) is wrong. A shorted 
rotor winding would have very | 
little resistance and the meter 
would read near zero. 

Option (B) is wrong. The setup 
shown cannot be used to test for a 
ground. In order to check for a| 
grounded rotor winding, one meter 
lead or one of the pole pieces) 
would have to be moved to the) 
shaft. 

Option (C) is wrong. A complete 
rotor winding would have low re- 
sistance and the meter needle 
would move toward the zero. 


10 Option (A) is correct. Evap- 
orator-pressure control valves 
maintain evaporator pressure be-| 
tween approximately 25 to 30 psi. 
In this pressure range, the temper- 
ature of the refrigerant flowing 
through the evaporator will be just 
above freezing (32° F, 0° C). This! 
provides for maximum cooling with 
no chance of ice buildup from| 
condensing moisture on the evapo- 
rator core. 

Option (B) is wrong. The ther- 
mostatic expansion valve is the! 
A/C-system component that con- 
trols refrigerant flow into the evap-| 
orator. 

Option (C) is wrong. A thermo- 
static switch controls power to the| 
compressor chuck and is found on| 
A/C systems that do not use evapo- 
rator control valves. It cycles the 
system by sensing the tempera ur 
of the evaporator core. The switch 
turns off the compressor when] 
evaporator temperature appro 
freezing, and on when the 
warms up. 

Option (D) is also wrong. A/ 
systems are not equipped with 
device to control refrigerant fl 
into the condenser. The flow rai 
will vary according to system oper. 
ating conditions and demands. 


The roof on this house is made of a new kind of non-wood 
shingle. The edges are thick and irregular, so they cast. ig 
Heep random shadows. The color is soft and muted, soit > 
blends in naturally with the architecture and the surroundings. 


Today's asphalt roofing shingles are among the finest = zi 


products made in America. Some are made with a fiberglass ©. 
base. All are handsome, durable, economical, and highly - resp 
fire-resistant. And you have a wide spectrum to choose from, 

in a palette of colors to complement your home's exterior. -~ 
Wherever you live in the West, today’s ane shingles .. 

fit in with any setting or architectural idea. 

building or remodeling.. — 


Asphalt oe Manufacturers Assaia 


414 Te Square, San Francisco, CA" 9411. 


them when ` Pies ae 


A | 
m | 


In co-operation with the American 
Plywood Assn., POPULAR SCIENCE 
again seeks fresh, well-designed 
projects for home and yard—proj- 
ects that take full advantage of the 
practicality and economy of ply- 


wood. We presented color photos of 
the ’78 contest winners in our 
August issue; plans sheets for all 
nine of those projects are now 
available from APA at $1 apiece 
(address in coupon below). 


Each year we alter the rules to 
offer a fresh challenge: For our ’79 
winners, we'll choose four entries 
in each of two categories. If you 
get started now, your project can 
double as a Christmas gift! 


How to enter 
the third 
annual 


PS/APA 


PLYWOOD 


@ PRIZES: A $1000 check will go to 
the top entrant in each of two major 
categories. There will be two secondary 
awards of $250 in both categories for a 
total of $1000 additional. An Honorable 
Mention entry in both categories will 
receive a selection of how-to books 
from Popular Science Book Division. 


@ HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from 1⁄4” to %” (thicker if re- 
quired for structur- 
al strength); exterior 
type for outdoor or 
bathroom projects, 
interior for indoor. 
Projects should be 
carefully designed 
for efficient layout 
on the plywood sheet 

sheets you se- 


or 
PROJEC lect; parts should be 
scaled, arranged, and 


CONTEST 


$3000in 
cash awards 
including two 
SIOOO 

First Prizes! 

You have 
eight chances 
to win 
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nested to minimize 

waste. You may en- 

ter your project in 
either of our two categories, specify- 
ing which thickness you chose for 
your half (4-by-4-ft.) or full (4-by-8- 
ft.) sheets. Should you choose to en- 
ter a multiple-sheet project, you have 
the option of using two different thick- 
nesses, if structurally justified. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can 
be built with home-workshop tools. 


@ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 


per—including a rough sketch of the 
APA grade-trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. A crude pencil sketch will 
suffice if it’s thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
size cutting patterns, or plans sheets 
larger than 18” x 24”. We also need a 
list of all materials used, grade and 
thickness of plywood, plus any lum- 
ber, hardware, and finishing materials 
(paint, stain, plastic laminate). Also 
jot down for us special construction 
tips you'd like to pass on to anyone 
attempting to duplicate your project. 
If no publishable photo exists, Popular 
Science and APA reserve the right to ar- 
range photography at your convenience 
(and our expense). Entries must be de- 
livered to the Tacoma Post Office Box 
by March 1, 1979, and become the 
property of APA and/or Popular Sci- 
ence. Print the category you're enter- 
ing (1% OR LESS, TWO TO FOUR) in 
the lower-left corner of your envelope 
(only one entry per envelope, please). 
No entries can be acknowledged, and 
none will be returned unless accom- 
panied by a written request and a self- 
addressed envelope with sufficient post- 
age (no checks or money orders). 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all eight winning projects will 
be available from APA after Sept. 1, 
1979. Prize winners will be notified 
by April 15. Winning entries will be in 
the August 1979 Popular Science. GE) 


foc. «ENTRY COUPON (Clip and attach to your plans sketch)» =a s ms sa s 


1) Mail entry to: Torunn a adiran ; 
I POPULAR SCIENCE CONTEST by Maren 1, 1979 0999 
Box 11700, Tacoma, Wash. 98411 a 
i YOUR NAME (print or type) i 
į ADDRESS Phone No. i 
1 CITY STATE ZIP. i 
j 1 Description 
[i I | of project. 1 
ti | which category 1% SHEET TWO TO 
il | are you entering? OR LESS FOUR SHEET l 
il | What thickness(es) plywood? 4" O%*"ON"O%"'OM" | 
il | If other, check here Q) and specify 1 
I 1oy, he ywood- | MY signature certifies that this project is of my own design. 1 
e] S hers: 1 


Z Ford announces its King of Clubs 


‘or ie newest word in great Clubs— 
Captain's Club Wagon? Comes with quad 
 swivel/reclining chairs, foldout snack/game 
table, seat-bed combo in 7-pas- 
Senger model. Ideal for camp, 
isports weekends, vacation travel! 


< wade- 
Quad Captain's Chairs! 
wing room-like comfort—Privacy™ glass, 
carpeting, foldout snack/game table. 


Quick and easy. Lots of 
roomy comfort. 


*Shown with optional sport rails, WSW tires, wheel 
covers, mirrors and chrome step bumper. 


THE 
CAPTAIN'S 
_CLUB WAGON 


Wide seat folds into bed. 


Ford has out-front engine design—for easy : 
move-around room. Also tough Ford body-on- 
frame construction—cushioned by rubber mounts. 
Ford Clubs have more cargo e, 
space than most stationwagons— 
and can seat up to 15 adults, 


~Il] Super Wagon size, too! 
Twenty inches longer. Ford Clubs are rated to tow 
up to 8,000 pounds! Engine choice: 4.9L (300 CID), 
5.0L (302 CID), 5.8L (351 CID), 7.5L (460 CID) 


FORD 
FORD DIVISION 


HIDEAWAY 


40- CHANNEL 


REMOTE CITIZEN'S BAND 
TRANSCEIVER WITH ALL 
CONTROLS IN MIKE! 


ELECTRONIC 
CHANNEL 
SELECTOR 


LED CHANNEL 
INDICATOR — 


RF GAIN — BUTTONS 


VOLUME/ 
OFF-ON 
SWITCH 


RECEIVE 


TRANSMIT — | 
INDICATOR 


AUTOMATIC INDICATOR 
AN 
SWITCH SQUELCH 
CONTROL 
PUSH-TO- 


TALK 
SWITCH 


MICROPHONE: 
SPEAKER 


Plus $2.95 
Postage & 
Handling 


WHILE SUPPLIES LAST. 


ONLY MODEL CB 4100 BY 


SPARKOMATIC 


URES 
GIVES YOU THESE FEAT 

RIGHT ON THE DETACHABLE 
MICROPHONE! 


ALSO FEATURES — Built-In ANL; 
External Speaker Jack; Phase Locked 
Loop Technology. 
INCLUDES Everything You Need for 
Easy Glove Box, Firewall or Under 
Seat Installation. 

—— SPECIAL ——— 

Hideaway Magnetic Mount 

CB Antenna . . $19.95 


W&M ENTERPRISES, INC. 


1633 Republic Road (215) 675-6900 
Huntingdon Valley, PA. 19006 H 


[O Sparkomatic CB 4100 
O Hideway Antenna 


A 


iAVOOL 93040 AINOW 
Y0 ¥93H9 ONIS 
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FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 


you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
© PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/Schoo!l for Builders 

2000 S. Michigan Avenue, Chicago, Ill. 60616 
a pa are aS — 
| CHICAGO, ogee tor Builders are 


Dept. PS-1 Michigan Ave., 
Chicago, Ill. 60616 Here“ O 


1 

i 

1 

i 
Please mail me a Free Trial Lesson, Blueprints È 
and Builders Catalog. | understand there is no I 
Obligation—no salesman will call, i 
1 

1 

1 

1 


NAM AGE___ 
ADDRESS 
ciTy_____state__zP.. 


You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 


because you n in demand in 
an evergrowing feld offering big pay 
big profits as your own boss. What 

id you ask! 


wert of age, education, minor physic 

caps. Job enjoyment and earnings begin 
Arusa, California | AT ONCE as you quickly, easily 

P72 CASH IN on all kinds of locksmith 
_ jobs. All keys, locks, parts, picks, special 

tools and equipment come with the 

course at no extra charge, Licensed 

experts guide you to success. 

Mlestrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
toois supplied | fucts from the school licensed by N. J. 

qh course. | State Department of Ed., Accredited 
Member, Natl. Home Study Council, 

Approved for Veterans Training 
LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 


5 wi! H 
Dept. 1111-118Little Falls, N. J. 07424 


Toons THING INSTITUTE, Dept, 1111-118 
Div. Technical Home Study Schools 

Little Falls, New Jersey 07424 

Please send FREE illustrated booklet, “Your Oppor- 
tunities in Locksmithing."’ plus ‘sample lesson 
pages. | understand there is no obligation and no 
salesman will call. 


KEY MACHINE 
locks, picks, 


Est. 1948 


Name. 4 
Wiease Print 


AEE OSS carne 


City/State/Zip. r 
E Check here if Eligible for Veteran Training — =] 


es S, 


C-rations 
—new look, new taste 


The good news for U.S. soldiers— 
and their stomachs—is that the 
days of canned C-rations are num- 
bered. Instead, field rations will 
come in a flexible pouch identical 
to the one that went to the moon 
with the astronauts. 

The pouch is a lamination of 
polyester, aluminum foil, and poly- 
olefin. The food it holds is steril- 
ized at a temperature exceeding 
212 degrees F-—resulting in a 
“shelf-stable” product that needs 
no refrigeration and can last up to 
five years. The meals are more 
nutritious than canned food, since 
much nourishment is lost when the 
liquid in cans is drained off. Also, 
the shorter processing time pro- 
duces a meal with fresher taste and 
better quality than conventional 
frozen foods, the Army claims. 

Because they’re smaller and 
weigh only half as much as cans, 
the retort pouches—so called be- 
cause they’re prepared in pressur- 
ized vessels—are easier to transport 
and store. And with their flat shape 
and resistance to rough handling, 
the soldier can carry his dinner in 
his pocket—without needing a can 
opener. 

Cooking is simple. The GI drops 
the pouch in boiling water and 
within minutes has a tasty meal 
that contains no preservatives or 
chemical additives. He can have a 
different meal every day of the 
week, including chicken a la king 
and turkey with gravy. 

The new C-rations were devel- 
oped by the Army’s R&D Com- 
mand in Natick, Mass., in coopera- 
tion with Continental Can and 
Reynolds Aluminum. The two com- 
panies have test-marketed pouch 
foods for several years in England 
and Japan, and positive consumer 
response has paved the way for 
marketing in the U.S. The retort 
pouch should be commercially 
available here within two years. 
For the military, the flexi-pouches 
will appear as soon as the existing 
supply of C-rations is exhausted. 
—Kathleen Murphy 


SPECIAL MOPED PURCHASE... 


BELOW DEALER COST! 


5.0 


00 


r Price $39 


ms% | TRANSISTORIZED 


Freight 


Easy handling. 


New swing arm and 


shock absorbers Gleaming chromium 


plated wheel rims. 


IGNITION! 


© NO NEED FOR TUNE-UPS 
© NO ELECTRICAL PROBLEMS 


e COMPLETE TROUBLE FREE 
IGNITION SYSTEM 


Layout of controls € 
made for comfort 
and convenience. 


Rebound sprung 
seat. 


Lightweight. Only Emergency tuel 
97 pounds. reserve, fitted with 
two-way fuel tap. 


Sturdy open frame 
welded from steel 
tubes and sections. 


Single-speed gearbox. 
All shafts run on 
ball bearings. 


Front telescopic 
fork suspension 


Automatic 
centrifugal 
Clutch, 


All transmission 
shafts run on 
ball bearings. 


Carburetor | 


with manual 


Minimum 
maintenance. 


Fuel tank has a 
capacity of .8 gal. 
Enough to go 
over 100 miles. 


toot starting 


50cc air-cooled, 


Mechanically 
controlled, 


P” Automatic transmission. 


No gears to shift. 
Press in to use as bicycle; 


solid-hub 
brakes on 
both wheels. 


Picture yourself on this Fun Machine, Here's a Moped that 
saves you Money and Energy! 

JAWA is the European firm that pioneered in the early 
development of Mopeds Way Back in the 1930's! And JAWA has 
been improving upon the design and performance ever since. 

And, JAWA is a True Moped! It changes instantly from an 
easy-to-pedal bicycle to a fast moving motorized bike. It's 
powerful 50cc motor delivers a whopping 130 miles to a gallon 
of gas. Features such as it's Transistorized Ignition, 

Automatic Transmission and Solid-Hub Brakes make it's 
performance virtually trouble-free. 

The JAWA Warranty covers all parts and labor for 3000 
Miles or 90 Days! And ... in accordance with the warranty ... 
service can be performed in any motorcycle or small engine 


pull out to use as motorbike. 


two-stroke engine. 


device. 


\ 

Transistorized ignition 
Connecting rod does not require any 
mounted on = maintenance or 
needle bearing. adjustment 


YES YOU CAN Ss 


CHARGE IT! 


BANKAMERICARD 
| 


| MAIL-CO. 


[ Please send one JAWA Moped at $259.00. 


[O Please send two JAWA Mopeds at $489.00. 
California residence add 6% sales tax. 


[O My check or money order enclosed 


STANDARD EQUIPMENT: 
SPRUNG SEAT, HANDY TOOL 
KIT, TIRE PUMP, ELECTRIC 
HORN, LUGGAGE CARRIER, 
STEERING LOCK 


WARRANTY 


3000 MILES OR 90 DAYS 
PARTS & LABOR 


740 METCALF ST.. ESCONDIDO, CA. 92927 
(714) 743-3383 — 743-3388 


Add $25.00 each Moped for freight. 


repair shop In Your Areal 


Compare The Features ... 


Moped At This “Below 


r” Price Today! 


Compare The Price ..Order Your 


MAIL-CO. 


740 METCALF ST., ESCONDIDO, CALIF. 92027 


(714) 743-3383 or (714) 743-3388 


(CHARGE MY ACCOUNT: O Mastercharge C Bankamericard 
MY ACCOUNT NUMBER: 
PLEASE PRINT CLEARLY 


NAME 
ADDRESS 
CITY. 


STATE. ZIP. 


(ALLOW 2 TO 4 WEEKS FOR DELIVERY) 


| 
L 


between 
tune-ups, 
tune-up: 


It's too soon for another tune-up, 
but your car is starting to buck and 
stall again and the idling is rough 
Gumout is the answer. 

Use Gumout in your gas tank four 
times a year and Jet Spray on the 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a dirty 
carburetor. 


CARBURETOR AND FUE 
SYSTEM CLEANER 


PENNZOIL COMPANY 
GUMOUT DIVISION + CLEVELAND, OHIO 44104 
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The Seeker plots the bottom to 600 feet, finds fish more than 200 feet down. 


Low-cost 


depthfinder 
you can build 


Straight-line recording depthfind- 
ers with the capability of register- 
ing down to 600 feet are usually 
an expensive proposition—$500 to 
$1000 or more. Now there’s a unit 
you can build from a kit without 
knowing anything at all about elec- 
tronics, 

It’s the Heathkit MI 2910 Seek- 
er, which sells for $299 in kit form 
and $399 assembled. I built it in 
just under 20 hours. 

The instruction book is clear and 
easy to follow, and has excellent 
illustrations that eliminate confu- 
sion and error. If you follow the 
instructions step by step, you won’t 
encounter any problems. 

In actual operation, the Seeker 
has excellent resolution at all 
depths within its 600-ft. range. 
Small fish, even schools of tiny bait 
fish, show clearly down to 200 feet. 
Large fish should be clearly visible 
to depths greater than 200 feet. 
The overall sensitivity of the ma- 
chine is quite good. 

Installation and use of the MI 
2910 is very simple. Just secure the 
transducer in the desired location: 
on the transom, through the hull, 
or in a baitwell. I placed the trans- 
ducer for my unit inside the bait- 
well, and as I expected, it can “see” 
through a quarter inch of fiberglass 
without any noticeable loss of sen- 
sitivity. The only other connection 
required is 12-volt DC power—from 
the boat’s battery. 

Operation is also simple. It has 


an on/off sensitivity control, sepa- 
rate switches for depths of 0-200, 
200-400, and 400-600 feet, a push- 
button “marker,” and a white- 
line control. I obtained the best 
results by turning the sensitivity 
control up as high as I could—with- 
out marking the paper with a lot of 
outboard-motor ignition interfer- 
ence. 

The white line helps to distin- 
guish fish that are close to the 
bottom from the bottom itself. The 
push-button marker makes a verti- 
cal line from top to bottom of the 
graph in case you wish to “mark” a 
significant spot on the recording. 
You can operate the depth switches 
in each of their specific ranges, or, 
by flipping all three up at once, 
together. This is a feature usually 
reserved only for much more ex- 
pensive depthfinders. 

The MI 2910 comes with either a 
transom-mount or through-the-hull 
transducer. A two-roll package of 
chart paper, 3-15/16 inches by 50 
feet with premarked depth scale, is 
$9.95. 

The Seeker and paper are available 
from Heath Co., Benton Harbor, 
Mich. 49022.—Bob Stearns 


box 


Circuit boards are clearly marked; 
is not cramped for working space. 
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BUTE 


The leading 
magazine 

in the personal 
computer field 


BYTE is the magazine for the creative 
home computer experimenter. BYTE tells 
you everything you want to know about 
personal computers, including how to 
construct and program your own system. 


Home computers are now practical and 
affordable. Low cost peripherals have 
resulted in more hardware and software, 
more applications than you could imag- 
ine. BYTE brings it all to you. Every issue 
filled with stimulating, timely articles by 
professionals, computer scientists and 
serious amateurs. 


BYTE, and BYTE logo are trademarks 

‘of BYTE Publications. Inc. 

Fill in the coupon today. Read your first 
copy of BYTE; if it's everything you ex- 
pected, honor our invoice. If it isn’t, just 
write “CANCEL” across the invoice and 
mail back. You won't be billed, and the 
copy is yours. 


Allow 6 to 8 weeks for processing. BYTE 
Subscription Dept. 800-258-5485 


r "Tve got two 
power saws. 
One that wont 
start. And a 
Stihl. The one 
LW that wont start 
A is forsale” ; 


ae 

Stihl 015AV. The‘best at'¥ess than you'd 
expect. Dependable, professional and 
easily converted to hedge trimmer or 
brush cutter. 


The world's largest selling chain saw. 


For sales and service, see'the Yellow Pages. ~- 


"o" Get GREATER USE and VALUE 
from your Chain Saw 9 


wi mber Mil D- 
gao g 
GRANBERG 5 P 
Equipment 


Now make smooth, ready-to-use Lumber 
from your own trees and logs — where they 

fall and mill them to thicknesses from ¥2" to 14". 
Build low cost fences, sheds, outdoor furniture, etc. 


Sharpen your saw chain tast and easy Precision Electric, 
like a professional and save GRIND-N-JOINT 
with our Manual or SEEN cori act. Works of 
i ‘ast and ct q ri 
Electric Sharpeners. car or truck baen. Sharpens 
cutters and lowers depth gauges. Has 35 
degree built-in angle marks and depth gauge attachment. 
SS ee Á Á ee Īle {i į į iĖiiťŘŇ 


GRANBERG INDUSTRIES, INC. 200 So. Garrard Blvd., 


“iea Dept. PS-1178 Richmond, CA 94804 
FILE-N-JOINT® Dial Send colorful FREE literature and location of nearest 
setting accuracy. File guide dealer. 
clamps to bar for easy 
on-the-job sharpening. [stom 

Company. 


GRANBERG INDUSTRIES, INC. $ Address 
200 So. Garrard Blvd. I 
Richmond, California 94804 || city. 


These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


lalxetins4=volumne 


sant Guiot 
Cutting to length 
with miter gauge 
and stop rod. 


STOP ROD 


TREAD A TREAD GOES 
t > BENEATH STRINGER 


NOSING BUTTS HERE 


DN STRINGER cut TO 
pa LALO 


How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $24.50 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
Send no money now. We'll bill you later for only 
$1.95 plus postage and handling, 

Then, about every four weeks (15 times a 
year), you'll receive a Club bulletin describing the 
coming main selection and alternate books also 
ble. If you want the main selection only, do 
n . It will be sent to you automatically. If 
you don’t want the main selection, or want alter- 
nate books, or no books, simply indicate your 
wishes on the form that comes with the bulletin 
and return it to us by the date indicated. You will 
always have at least ten days in which to do this, 
but in the unlikely event that you don’t, and you 
receive an unwanted selection, you may return it 
at our expense. 

Your only obligation is to take two more 
books of your choice in the next year. You may 
cancel your membership any time after that. To 
retain all membership benefits, you need take only 
‘one book a year thereafter. 

DISCOUNTS UP TO 60%. All books are of- 
fered at substantial discounts — up to 60% or 
more. Yet virtually every book is identical to the 
publisher's edition. Same paper, printing, binding, 
Jacket. The only difference is price, 


(regular price 
$24.50) 


when you join 
Popular Science Book Club 


S A CLUB MEMBER, you'll have an opportunity to choose from 
more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year—AT DISCOUNTS OF UP TO 
60%. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 


This information-packed 4-VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 

You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinetmaking joints, how to do kitchen 
cabinet construction . . . and more. 

You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 
how to lay out a home workshop . . . and more. 

You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios, insulation . . . and more. 

You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it—and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. Let’s look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs (or build them from scratch). ss 

If doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books ... . 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—anails, screws, bolts, 
more—their holding power, size- 
strength ratio, and how to use each. 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 


ou need to know to do just about 
foundation, installing new paneling, 


Thousands 
of show-how 
pictures 


* How to read plans, specs 
* How to use carpentry 
hand tools 


* How to use woodworking 


power tools * How to do house 


insulation a 
* How to build concrete * How to build scaffolding, 
block foundations hoisting apparatus 


* How to choose best woods, 
materials, fasteners 

* How to plan and build 
roofing, flooring 


* How to do wood pattern- 
making (for castings) 
* How to do sheathing 


and siding 
* How to construct walls, o IO S 
doors, windows construction 
* How to make joints FAO O pin termite 
* How to build stairs protection 


* How to build chimneys * How to do interior- 
and fireplaces exterior painting 

* How to use builders’ * How to build girders 
math, do surveying and sills 

* How to make kitchen * How to make concrete 
cabinets, counters forms (and molds) 

* How to do cabinetmaking * How to sharpen saws 
joinery * How to build skylights 


* How to build A-frame, 
1- and 2-story houses 


* How to plan a home 
workshop 


* How to do house main- 
tenance and repair 


and much more 


Popular Science cus 


P.O. Box 2006, Latham, N.Y. 12111 


Sew it up. 
Wear 
the Warmth 
of Down. 


Down is warm as nothing else is And the se- 
cret to buying the finest down products at 
reasonable prices is to sew you own Frost- 
line Kits. Shown here is the rugged Back- 
packer Vest, the perfect companion for the 
outdoor person Features include high-col- 
lar, fully corded nylon zipper and cargo style 
handwarmer pockets. Made of rugged nylon 
in Navy, Denim Blue. Kelly Green, Brown 
and Rust. The Backpacker is just one of 120 
money saving sew-it-yourself kits in our 
FREE Frostline Kits color catalog 


Backpacker Vest 
Ready-made 
value $45 00 


Kit price 
$19.95 


Send me my Free Catalog jook at Frostline 
Kits 120 ways to quality down-tilled projects 


Name —— 
Address 


City/State/Zip nee 
Save tyme. call us at '303} 451 5600. Ext 900 
Mail to 

FROSTLINE KITS, 

Dept ps-118 

Frostline Lircie 

Denver. Colorado 

80241 
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Which Governs the 
Universe and You? 


What lies behind all existence? Is every- 
thing a product of supernatural design? 
Are humans shifted about by an arbi- 
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, bring about a 
ceaseless transformation from atoms to 
stars and to life itself? 
— — gy —may these 
not be summed up in one word: Con- 
sciousness? Behind all a Universal Con- 
scio! „ impersonal, eternal. It com- 
poses the order of matter, the sensitivity 
of life, and that personal awareness that 
is > 
is is a new age! It is time to recon- 
cile science, philosophy, and mysticism. 
Truth is found in painga experience 
nowledge that man has acquired— 
no longer must man be dealt with sepa- 
rately with prejudice or preference. 


ACCEPT THIS FREE BOOK 


For a frank, fascinating presentation of 
a rational philosophy of life 
that dispels superstition and obsolete 
traditions, write for the free book 
y of Life. It is presented by the 
osicrucians (not a religion), a world- 
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life. 


Please use this coupon 
or write to: 


SCRIBE: R.B.G. 
The ROSICRUCIANS 


(AMORC) 
San Jose, California 95191 U.S.A. 


(Not a religious organization) 


Scribe R.B.G. 
Fhe ROSICRUCIAN ORDER (AMORC) 
San Jose, California 95191 U. 


| Gentlemen: 

| Please send me the free book The Mastery of 
Life. I wish to learn more about Self and its 
cosmic relationship and how I may benefit 

| therefrom, 


l 
| 
l 
l 
I 
I 
| Name. | 
| 
l 
l 
1 


l Address 


| City. -Stai Zip. 
(Please print name and address) 


PS readers talk back 
[Continued] 


ventures in Alternate Energy’) appears 
to be a promising concept for do-it: 
yourself solar enthusiasts. However 
your readers should be advised thaj 
the temperatures possibly reached ir 
this water heater make the use oj 
wood in direct contact with the hoj 
elements questionable. 

The U.S. Department of Agricull 
ture’s Forest Products Laboratory ha: 
advised me that it is safe to use woo 
at temperatures up to 125 degrees C 
Beyond that there is some danger o' 
spontaneous ignition after exposurt 
over a period of years. The solar heat 
er shown would be safe if the liquic 
were always kept flowing when the sur 
is bright enough to produce peak heat 
ing, but a pump or electrical failur 
could easily result in temperature/ 
well beyond the safe limit. A non 
flammable substitute for wood for thi 
end pieces of the solar heater would by 
a worthwhile precaution. 

Jim Chestek, Wayne, Pi 


Epoxy in hydroponic units? 

i'm interested in hydroponics and like 
your article "Lush Gardens Withot 
Soil“ [March], but 
about the epoxy resin Mr. 
used in the growing beds. | understan| 
epoxy resin contains PCB's. Is there 
ty they will show up in th 


James Needham, Waukegan, Il 


Ken Harrington replies: “I posed yo 
question to the president of the comp: 
ny that makes the epoxy resin | use 
(TAP Plastics, Inc.) and to an engine 
at the Reichold Chemical Co., the su 
plier of the material. Both men agr 
that the material is inert when proper! 
applied and cured. | only used ti 
epoxy in the end seams and along ti 
perimeter of the beds, but even thi 
small amount should be applied so thi 
the cure is hard.” 


Corrections: As many readers ha 
pointed out, the August cover inacct 
rately described MHD (magnetohydr« 
dynamics) as a method of producii 
“more kilowatts from a ton of coal 
Obviously, it should have read “kil 
watt-hours."’ A kilowatt is a measu 
of power—the rate of energy produ 
tion. A kilowatt-hour, on the oth 
hand, is a specific amount of energ 
And the goal of MHD research is 
extract more energy from a givi 
amount of coal. 


Dr. Dieter Gruen notes the discover 
that certain alloys are able to spon 
up hydrogen was erroneously attribut 
to him in October's “Solar Pump fi 
Heating, Cooling, Electricity.” The di 
covery was actually made by worket 
at the Philips laboratories, Eindhov 
Netherlands. Also, the third paragra] 
from the end should read, “Philips worl 
ers saw measurements indicating ti 


This knife is an unusual- 
ly handsome REPLICA of 
the ORIGINAL BOWIE. 
The blade is nine and one- 
half inches, and the handle 
a full five inches. The 
guard is of SOLID BRASS, 
and the handle is ROSE- 
WOOD. The knife is heavy, 
and the construction is of 
the type seen only on the 
most expensive knives. 
This type of construction 
is called “BIFURCATED”, 
which is the strongest and 
most durable way of manu- 
facturing a knife. Each of 
these knives was HAND- 
CRAFTED by men whose 
family tradition for centur- 
ies has been devoted to 


Artistic Metalworking. Ob- 
viously, these knives are 


Collector's Item 


Famous American 


not made in America, 
where such skills have long 
since been supplanted by 
machines. 

The men who made 
these knives have spent 
their lives HANDCRAFT- 
ING the World Famous used in the field or dis- 
Khukri for the Ghurka played in the den or office. 
Soldiers of India. Every At this price, you have a 
knife is HAND-GROUND splendid opportunity to 
and POLISHED, as por- own a beautifully designed 
trayed in the picture above. knife. Only 
The blade is truly double- 


edged with the upper side 
i sharpened, as was Jim 
i Bowie's. This knife can be e 


We are also offering a 
SHEATH of unusual qual- 
ity. The LEATHER is beau- 
tifully HANDTOOLED and 
substantial. The fittings 
are of BRASS and the rivets 
of COPPER. This quality 
is generally seen with only 
the finest custom-made 
knives Only $4.95. 


You may also be inter- 
ested in the PLAQUE. 
It is of SOLID TEAKWOOD, 
beautifully finished, and 
would be a credit to your 
den or office. Only $7.95. 


We are selling these knives with an UNCONDITIONAL 
GUARANTEE. If you are not completely satisfied, just re- 
turn the knife fora full refund 

CHRISTMAS DELIVERY GUARANTEED, ORDER NOW. 

Ideal Gift for the man who has everything. 


poo--------. oe een nen een nn enn nnn eee ne nee anne 


(Pre 

Name. 

Address 

Giy oreen State 
“Zip Code ji 

(Please add $2.50 for postage and handling) 

Send Check or Money Order or 

Charge To: Mester Charge Number 

Visa-Number . erases 

Signature 


Order each item by name and price. 
O Bowie Knife - $11.95 O Sheath-$4.95 O Plaque-$7.95 


Authentic Reproductions 


800 Kersey Road 
Silver Spring, Md. 20902 


SEND TO: 


| S, ee OCK MODULE BY NATIONAL SEMICONDUCTOR 
. BY NAI L SEMIC | — Fully 
5 S © Trouble-free Module!" 2% males tested. ond ready 19 run on 12 VOC. ths 0.3" Threscent 
| Q © 270° Swivel Mount! display 's designed 1o replace those Troublesome mechonicol clocks. it 15 
< pr 


A NN 


$ 2- 


Part No. 5001KP 


N Inlaid Walnut Chrome fneiseping namioned 10 9 VOC. Atomatie dssloy wighnes contral 
Trim Bezel! 
© Ideal for Car, Van 
Boat! 
Ore as)" 2-3/16" Tall 
ao ¥ Ss -5/8"x2-3/ x 
S 


Deep! 


© Quick and Easy To Install! 109e 9f ABS plastic. ond designed for mounting on. under. or ogoinst 


rotected against automotive voltoge tronsients ond reversals with 


logie blanks the display with the ignition off. reduces brightness to 
33% with pork or head lights and follows the dash lamp dimming control 
Setting. Its crystal time Base assures an accuracy of 2 seconds per day 
af 25€ ond 5 seconds per day over the range of -25 C10 65C 

AN ATTRACTIVE INLAID WALNUT & CHROME TRIM BEZEL — Designed to 
be either flush mounted or used as a face plate for the enclosure. Its 
deep recessed dispioy eliminates glore ond reflection while its blue 
acrylic filter provides optimum display contrast 


A WON-GLARE BLACK ENCLOSURE WITH A 270° SWIVEL BRACKET — Is 


the ceiling, dash. or almost anywhere in your cor. von. or boot. Or 
use as a bock box. if you choose. to flush mount the bezel. The 
enclosure - bezel combination can be flush mounted on paneling up to 
5°16" thick and in addition is designed to fit between the ribs of most 

= 3 PUSH BUTTON SWITCHES — For quick ond simple, setting of hours 
minutes, and display activation with the ignition off, These switches 
Con be mounted directly on the bezel or enclosure, or mounted re- 
motely if you prefer 

* A SET OF EASY TO FOLLOW INSTRUCTIONS — To guide you step by step 
Mounting hardware included 


Callor Write: Digi-Key Corporation 


Highway 32 South — Thief River Falls, Mn. 56701 
Toll Free 800-346-5144 Except MN, AK, or MI — 218-681-6674 


You Can Pick Up A Small Pin With 
These Precision Matched Points 


sty 


MEET 
De m Se 
FAMILY, 
7 
= 
ii 


Send For Our Free Catalog 
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Exactly matched teeth and jaws. Dentists 
would call it “perfect occlusion." You'll call 
it the niftiest long nose plier you've ever 
used. Precision made of high polished, drop 
forged steel. Smooth working moving parts. 
Long compact handles for extra reach in 
tight spots. Blue dipped plastic cushion 
grips. CHANNELLOCK. Expert craftsman- 
ship in every detail 


CHANNELLOCK, INC., + Meadville, Pa. 16335 


CHAN wet LOCI 


No. 738 G Long-Reach Needle Nose Plier 


Volcanoes 
Tc 


earthquake epicenters. Usually, in 
a few days, somewhere along the 
flank the slope splits, like skin 
under a surgeon’s knife, and the 
lava spews out in what is called a 
“curtain of fire.” 

But sometimes it doesn’t surface. 
Rift zones run for scores of miles, 
and the magma might just find a 
pathway that could take it all the 
way to somewhere under the sea. 

In July, 1975, an eruption began 
on Mauna Loa’s summit crater, the 
first in a quarter century, the 
longest period of rest in the moun- 
tain’s recorded history. The erup- 
tion was followed by a series of 
earthquakes, which, the volcanolo- 
gists calculated, meant the trans- 
portation of large amounts of mag- 
ma into the northeast rift zone. It 
looked like an eruption was com- 
ing, so they ed the warning. 

But nothing happened. And now, 
three years later, still nothing has 
happened there. ‘Unfortunately, 
we still don’t have a solid theoreti- 
cal model for prediction,” says 
Eaton. He compares volcanologists 
to social scientists, who “see that 
people usually behave in certain 
ways under certain conditions and 
make predictions of their future 
behavior. But sometimes people act 
unexpectedly, and that’s the way it 
is in predicting volcanoes.” 

Sometimes predictions do come 
true. The most recent: early last 
year, when the HVO staff noticed 
increased steaming around an old 
spatter cone on the east rift zone of 
Kilauea. They soon detected rapid 
swelling along the rift, and Eaton 
told local officials in late July that 
an eruption was likely. On Septem- 
ber 13, a 70-meter fountain of glow- 
ing cinders spewed forth, followed 
by a spectacular 300-meter burst 
and a flow of 1100-degree-C lava. It 
stopped just 700 meters short of a 
home in a coastal village. Today it 
sits frozen, a 12-meter-high red- 
dish-black swath spilling down the 
mountainside like a black ski slope. 
It’s still hot. 

In the near future, when more 
data is gathered, when details of 
volcano theory are honed, when the 
results are fed into the basic formu- 
la, prediction will slide over the 
line from an art to a science. 

If 1979 is an average year, 30 or 
more of the world’s 550 active 
volcanoes will erupt. Chances are 
the men and women of HVO will 
see at least one of them. And 
chances are they’ll know it’s going 
to happen well ahead of time. GE) 


Heres wh 


it makes more sense 


o buy a Wheel Horse riding mower now 
than next spring. — 


Just when you’ve finished mowing the lawn 
or another summer, here comes the opportunity 
o buy one of the first lawn and garden tractors avail- 
ble at an exceptional deal. 

Sound crazy? Not on your life! A 

You probably first thought it was 28 
razy buying an air conditioner in the dead æ 
f winter. You and a million other people. FY 

But it turned out to be asmat 4 
nove.. and a great deal. 

Well, your next stroke of 
enius will be to buy a Wheel Horse 
awn and garden tractor this fall. That’s 
ight, just after you finished mowing the lawn for the 
ist time this summer. 

The secret is you can use a Wheel Horse now. 
\gain, tomorrow, And, next week. And, for seasons 
d come. 

Besides. right now you can get a fantastically 
ood deal from your nearest Wheel Horse dealer. 

And. yes. you'll be more than assured of having 
our lawn and garden needs cared for when spring 
lls around. 

You see, buying a Wheel Horse is not really an off- 
son purchase. Every season is a Wheel Hoi ason. 

So it’s an even better move than buying an air 
onditioner in January. 


For example, this fall your 
Wheel Horse will till your garden. 
Sweep or vacuum your lawn 
free of debris and leaves. 
And, generally, provide 
one fun ride for a wagon 
full of kids while you 
haul your fireplace wood. 
Come winter. your 

heel Horse can help keep your driveway and sidewalk 
ree of snow with a snow blower or blade attachment. 

In the spring. you can use your Wheel Horse 
b cultivate the garden. Aerate. roll or fertilize your lawn. 
and, of course, as summer develops, you'll continue 
) use your Wheel Horse for grass cutting. 
| The important thing is that your Wheel Horse 
jill work for you. 


You'll find out quickly just 
how reliable Wheel Horse is when 
your neighbor's snow thrower 
won t start early some morning. 
Or when his discount store 
special is still waiting for parts 
and his grass is growing up 
over the house. 

Yes, Wheel Horse has the 
right tractor for you. Whether you've got a 100 foot 
suburban lot or a 5 acre country estate. 

There are plenty of models to choose. From 
a snappy little rear-engine rider to a deluxe, heavy 
duty 19.9 HP garden tractor. Gas or battery powered. 
And because we offer such a wide choice. we probably 
have just the unit to fit your pocketbook. 

Best of all, your investment in a Wheel Horse 
today will command a good trade-in value tomorrow. That's 
a fact. Because of its careful engineering. Its solid con- 
struction. And because of a dealer organization dedicated 
to meet your service needs. 


And here’s a special offer: 

Between now and Decem- zD 

ber 8. you'll receive 

a free McCulloch cA 

chain saw or a great { 

deal on a Polavision K 

instant movie system 

with the purchase of a new Wheel Horse tractor. 
(Rear engine riding mower not included.) See your 
participating Wheel Horse dealer for details 


That’s a Wheel Horse. 
And thats why... 


People who know 
how to care for their property 
depend on 


Wheel Horse Products. Inc., 515 West Ireland Road. South Bend. Indiana 46614 


Getitall 
donewith one 


Dremel Moto-Too! with 
variable speed control. 


Do it easier and faster with Dremel. 
The Moto-Tool does projects that 
used to take many hours in a 
fraction of the time. Home repair 
Projects become easier and more 
enjoyable to handle. The Dremel 
381—buy it wherever fine power 
tools are sold. Dremel, Div. of 
Emerson Electric Co., 4915—21st 
St., Racine, WI 53406, Dept. 000. 


DREMEL 


SPEAKER 
INFORMATION 
KIT. 


Get 70 pages of speaker facts in three fact-packed 
publications. 

Speakerlab's Speaker Operating Manual covers 
everything you need to know to get the best perfor- 
mance out of any loudspeaker, including placement, 


wire gauges and allowable lengths, amp overloads, room 
acoustics, L-pad adjustments and impedences. 

Our 54-page color catalog covers enclosures, 
designing your own speakers and driver principles as 
well as our line of nine easy-to-build speaker kits ran 
From a miniature two-way system only ten inches high to 
a massive all-hom comer system. 

“How To Hook Up Your System” spends twelve 
pages of text and diagrams really explaining system 
jookup. From where to place your electronics for maxi- 
mum Cooling to the intnicacies of Instaling a cartridge; 
from eliminating hum to proper record ca 
et all three for just a goe a the Folks who 
take SEK information seriously. 


Secakerlae 


Dept. PS:H 735 N Northlake Way 
Seattle, WA 98103 


ge: 
speaker information from the world's largest 
manufacturer of speaker kits, te 


name 


address: 


Video graphics 


Continued from page 111 


them with your graphics display. 

Practical programs for home 
computers are now pouring onto 
the market. As hardware develops 
in sophistication, you can expect 
an explosion of creative graphics 
software, too. [25] 


MANUFACTURERS’ ADDRESSES 
Apple Computer, Inc., 10260 Bandiey Dr., 
Cupertino CA 95014; Commodore, 901 Cali- 
fornia Ave., Palo Alto CA 94304; Compucoior 
Corp., Box' 569, Norcross GA 30091; Crom- 
emco, 2400 Charleston Rd., Mountain View 
3; Cybercom, 2102A Walsh Ave., 
Santa Clara CA 95050; Exidy, Inc, 969 W: 
Maude Ave., Sunnyvale CA 94086; IMSAI, 
14860 Wicks Blvd.) San Leandro CA 94577, 
Matrox, Box. 56., “Ahuntsic Stn. Montreal, 
Que. H3L 3N5; MiniTerm Associates, Du 
Fark, Andover MA 01810; Objective Desi 
Inc., Box 20325, Tallahassee FL 32304; 
cessor Technology Corp., 7100 Johnson in: 
dustrial Pleasanton CA 94566; 
1400 One Tandy Center, 
X 76102; S.D. Computer Products, 
Box 288110K, Dallas TX 75228; SubLogic, 
Box 3442, Culver City CA 90230; Summa- 
graphics, 35 Brentwood, Fairfield CT 06430. 


FOR FURTHER READING 
Interactive Computer Graphics, by B. S. 
Walker, J. R. Gurd, E. A. Drawneek: Crane, 
Russak & Co., 1975. Fairly advanced over- 
view of graphics hardware and software. 
Mathematical Elements for Compu- 
ter Graphics, by David F. Rogers and J. Alan 
Adams: McGraw-Hill, 1976. Details math for 
2-D and 3-D graphics, plus chapter on hard- 
ware and appendix with useful Basic al- 
gorithms (requiring matrix capabilities). 
Scientific and Engineering Problem-Solv- 
ing with the Computer, by William Ralph 
Bennett, Jr.: Prentice-Hall, 1976. Good chap- 
ter on graphics and superb coverage of com- 
puting possibilities with Basic. 
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Fort 


HARDWARE FOR COMPUTER GRAPHICS 


Assembled computers 

Compucolor Il ($1395 to $2395) 
displays eight colors in a 128-by-128 
matrix on a 10-by-seven-inch screen 
area; has built-in disc system. 

Apple li ($1200 and up) provides 
40-by-48 resolution with 15 colors or 
280-by-192 resolution with four colors. 

Radio Shack’s TRS-80 ($600 and 
up) has a black-and-white monitor TV; 
images are formed with small rectan- 
gles (128-by-48 matrix). 

Commodore's PET ($595 and up) 
and Exidy’s Sorcerer ($895 and up) 
have extra symbols—half-darkened 
squares, grids, arcs, etc.—on most 
keys so you can draw patterns. 
Plug-in S-100 boards 

Graphics circuit boards for S-100- 
bus computers are usually available in 
both kit and assembled form. Prices 
range from about $150 to $400. 

Cybercom (formerly Solid State 
Music) markets the VB-1, a video- 
interface board that displays 16 lines 
of either 64 or 32 characters, plus 
Greek characters. Character blocks 
can also be programmed into graphics 


symbols. Software provided enables 

you to dynamically control blocks 

within a 128-by-48 matrix. 
Cromemco’s Dazzler is a video 


interface board that uses 2K of memo- 


ry to create color graphics on a 128- 
by-128 grid. 

Objective Design's board lets you pro- 
gram individual dots in each character 
matrix. 

MiniTerm Associates’ Merlin video 
interface board provides 20 lines of 40 
characters. An optional plug-in module 
supplies 320-by-200 graphics. 

Vector Graphics also has a graphics 
board (kit or assembled) for bit map- 
ping with 256-by-240 resolution. The 
VG board is designed to work with the 
firm's 8K memory board only. 

Matrox’ Alt-256 is a 256-by-240 
resolution bit-mapped graphics board 
with built-in memory (65,536-by-one 
bits) that does not use DMA. 

Memory boards 

Two types are available: static and 
dynamic. Dynamic memory circuits do 
not always perform properly with some 
DMA-type graphics boards, but offer 
higher densities for lower costs. 

S.D. Computer Products’ Expando- 
ram is a 32K dynamic memory (kit or 
assembled) that can be started as an 
8K board and expanded to 32K by 
adding additional chips. Modifications 
to the Expandoram enable it to work 
with the DMA Merlin graphics board, 
but not (so far) with a North Star disc 
system. 


Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, di 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


1713 ALFA ROMEO 62-76 for all mdis, inc fuel in} 
9643 AMC AMBASSADOR 68.74 covers all modets 
8677 AMC PACER 75-77 covers ali models 

‘9404 ASPEN, DODGE 76-78 for ali models 

9968 AUDI 100 65-73 all nc 100LS, 90 Super 
8259 AUDI 100 74-76 all nc 10018 


8749 AUDI FOX 73.78 covers all models 1149 FORD inc Galane, LTO, Custom xL—55-67 9872 PEUGEOT 304 covers all models—70.73 
(0916 AUSTIN AMERICA 68.71 covers all models 0872 FORD 68.77 inc Galan, LTD, Custom, XL & wens 1546 PEUGEOT 404 60-75 covers all models 
(0846 AUSTIN HEALEY 100/4 reprint of factory manual 9369 FORD COURIER 72-77 covers al models imported 0876 PEUGEOT 504 68.74 inches deset models 
(0843 AUSTIN HEALEY 100/6, 3000 56:68 all models 8205 FORD PICK-UPS 70.78 fr all modes to 3/4 ton 7124 PEUGEOT 504 68.76 forall gasoline models 
0752 AUSTIN MARINA 71.75 sedan and GT models 8204 FORD VANS 66.77 Econoline, 100, 200, 300 mls (0482 PINTO 70.73 covers all mode's 


0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models 


0503 BLAZER, CHEV 59-77 for all 2 & 4 whl dr mais 

1007 BMW 1600 66.73 covers all models 

1008 BMW 1800 64.71 covers all models 

1042 BMW 2000, 2002 66-76 covers all mdis inc CA, CS, Ti 
9708 BMW 320 for all models nc 316 

9760 BMW 2500, 2800, 3.0 all mdis inc Bavana & CS 


0978 BOBCAT, MERCURY covers all models thru 76 8565 INTERNATIONAL 62.75 tune & maintain all mais 1590 PORSCHE 912 65-69 with 1582cc engine 
0308 BRONCO, FORD 86.77 al 2 a ave modiis 1207 JAGUAR XK120, 140, 150 48.61 aso Wk 8,3, 10 1123 PORSCHE 914/4 075 ao 914/8 r 
8001 CADILLAC 61:83 factory mania" pe year 0524 JAGUAR 5569 idn mads 2.8. 3.8, 38, 240, 340 8208 RAMCHARGER, TRALDUSTER 74:75 a 


0727 CADILLAC 68.74 ali models excpi Et Dorado 
8629 CADILLAC 1976 factory shop manual 
8678 CAMARO 67-78 covers all 6 & VB models 


9557 CAPRI 70-76 for ali 2000, 2600, 2800 mdis 
0379 CHALLENGER 70-72 covers al 6 and VB mals 


8331 CHARGER 67-70 lor al modes me 300 & R/T 9769 JEEP 50.65 for 4 & 6 cyi staton wagon & pehup 1129 ROVER 2000 63-75 lor al models ne 2200 
8212 CHARGER 71.75 covers al models JEEP 66 74 Wagoneer. Cherokee. Commando 9943 SAAB 95.96 66.75 covers V4 modes 
0383 CHEVELLE 64.77 inc Monte Caro, Ei Camino JEEP WAGONEER senes wih 230 onc eng 1259 SAAB 99 69.71 covers a models 


0838 CHEVETTE 76-78 covers all models 


1064 CHEVROLET 32.54 tune & sernce all 

(0870 CHEVROLET 68-77 forall ul size models 
8187 CHEVY II 62.77 covers all 6 & V8 models 
1090 CHEVY LUV 72.77 covers all models 

8200 CHEVY PICK-UPS 70.78 all models to 3/4 fon 
8201 CHEVY VANS 67-78 all models and GMC vans 


0020 CHRYSLER 75-77 factory manual gve year 
9588 CITROEN ID, DS 67.73 for all mals 19, 20, 21 
8539 CITROEN SM reprint of factory service manual 
8264 COLT, DODGE 71-77 covers all models 

9422 COMET 60.65 covers all models 

8211 COMET 70-77 covers all models 


8212 CORONET, DODGE 71.75 covers all models, (0880 MAZDA PICK-UP 72.75 B-1600 & rotary eng mals. 9812 TOYOTA COROLLA 75.77 all including 5-speed 
1117 CORTINA 62:66 for al models inc Lotus & GT (0593 MAZDA 808, 818 72.75 covers ah models © 2132 TOYOTA CORONA 68-76 cor at dpi modas 
118 CORTINA 67.68 or al models me (ots 10373 MAZDA 1500, 1800 67.74 covers si mode's 9754 TOYOTA CORONA Mik 2 72-74 ior al 6 cyi mdt 


6069 CORVAIR 60.69 covers al models 
0478 CORVETTE 57-64 covers all models 
8429 CORVETTE 65.71 covers all models 


9481 CORVETTE 72.76 ol! 327, 350, 427, 454 models 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger 
8188 DART & DEMON 68-76 covers all models. 

8065 DATSUN B210, 1200 68.76 covers all models 
1726 DATSUN 2402/2602 70:74 covers all models 
8127 DATSUN 2602, 2802 75-77 covers ali models 


1551 DATSUN 510 68-73 covers all sdn & wagon mdls 
9583 DATSUN 610 68-76 covers all models, 

0935 DATSUN 710 73.77 covers all models 

9472 DATSUN 73-78 includes F10, 205K & 810 models 


9640 FIAT 128 69-77 for all models inc SL & Rally 
8742 FIAT 131 75.77 covers all Mirabon models 
1201 FIAT 850 64.74 all sedan, coupe & spder mals 
0399 FIAT X1/9 73-77 

1073 FIESTA, FORD covers all models 

(0675 FIREBIRD covers al models—67-74 


9436 GRANADA, FORD 75.77 covers all models 


8677 GREMLIN & HORNET 71.77 covers ail 6 & VB models 
0644 HONDA 360, 600. 2— ali models 

8095 HONDA ACCORD 76.77 

8694 HONDA CIVIC, CIVIC CVCC 73-76 covers ali models 
9539 HORIZON, PLYMOUTH 1978 factory shop manual 
8206 INTERNATIONAL SCOUT 67-73 800, A. 8, i mdis 


1263 JAGUAR E-TYPE 61.72 for ali 6-cy! models. 
9612 JAGUAR E-TYPE V12 71-74 covers all models 
9399 JAGUAR X16 68-77 covers all models 


9617 JAGUAR X12 75-77 for ali models inc Damier 
1291 JAVELIN & AMX 68-71 covers all mds nc. SST 


JEEP UNIVERSAL C1-2A reprint factory manual 


JEEP 53.76 tor all C33. C25, C16 models 
JEEP FC150, 170 covers ai front cab models 
YENSEN-HEALEY repnnt of factory manual 
LANDROVER 1, 2 48-61 for all models 

1254 LANDROVER 59:76 covers 2, 2A. 3 gas & diesel models 
1149 LINCOLN 55:70 covers all models 


9773 LINCOLN 71.77 all models inc Versailles 
8190 MATADOR, AMC 71.74 covers all 6 & V8 models 
0481 MAVERICK 69-71 6 cy, 170. 200, 250 cu in eng 
8211 MAVERICK 72.77 covers all models 

0370 MAZDA RK2 70.73 covers sedan & coupe mds 
(0371 MAZDA RK-3, 100 70:74 covers all models 


1009 MERCEDES-BENZ 190 59.68. B. C & 200 models 
1027 MERCEDES-BENZ 57:67, 190St. 1903, 3000, 600 
1746 MERCEDES-BENZ 220 59.65 covers al mals 


9483 MERCEDES-BENZ 220 68.72 mals except Diesel 
1747 MERCEDES-BENZ 230 63-68 nc 2305 & SL 
1748 MERCEDES-BENZ 250 65.68 covers all models 
9484 MERCEDES BENZ 250 69.72 covers ail models 
9485 MERCEDES-BENZ 280 68.72 covers all models 
(0416 MERCEDES-BENZ VB, 280. 300, 350, 450 mis 


8439 MERCEDES-BENZ $8.76 tune-up all inc 2400 
1149 MERCURY 55-70 covers ali models 

9773 MERCURY 71.77 or al models inc Cougar 
1105 MG TA, TB, TC, TO, TF 36.55 


9539 
1724 
1752 
0859 
8273 
9589 


0883 


0874 
0676 


OMNI, DODGE 1978 factory shop manual $19.95 
OPEL KADETT 62-73 1000, 1100, 1200 models $895 
OPEL KADETT 67.73. 1500, 1700, 1900 mals 
OPEL 1900 MANTA 70-74 covers all coupe mals 
OPEL 75-77 covers ali models imported 
OPEL GT 68.73 covers all 1900 models 


PINTO 74.77 covers al 4 & V6 models. 


PLYMOUTH 72.76 Fury, VIP, Gran, Suburban mdis 
PONTIAC 55:74 all nc Catina, B vile, Vntura 
PONTIAC TEMPEST 68.73 all mals inc GTO, Le Mans 
PORSCHE 356 57-65 covers A, B & C models, 
PORSCHE 911 65.73 for al models 

PORSCHE 911 74.77 includes N. S, Targa, Carrera 


RENAULT 5 72.77 for all models inc Le Car 
RENAULT 8, 10 62-72 covers all models inc 1100 


RENAULT 15, 17 all TL TS models—71.76 
ROADRUNNER & SATELLITE 68.73 all models 


‘SAAB 67-76 covers all models inc Sonnet 
SPRITE 58-71 covers all Mk 1, 2, 3 & 4 models 
SUBARU 70-77 covers all models 

‘SUNBEAM ALPINE 55:56 MK1, 2, 3, 4 & Raper 
SUNBEAM TIGER repnnt of factory shop manual 
TEMPEST. GTO, LE MANS 68-73 all models, 


THUNDERBIRD 55.70 
THUNDERBIRD 71.77 covers ali models 

TORINO 68:78 all models nc Ehte, Ranchero 
TOYOTA CELICA 70:77 covers all models imported 
TOYOTA COROLLA 68:71 for all models 

TOYOTA COROLLA 72.76 for ail models 


TOYOTA LAND CRUISER 66-77 covers all models 
TRIUMPH STAG 70:74 


TRIUMPH SPITFIRE 62.68 covers all models 
TRIUMPH SPITFIRE 69.77 covers all models 
TRIUMPH GT6 coupe 66-74 

TRIUMPH TR2, TR3, TRA 52.67 for all models 
TRIUMPH TRS, TR6, 67-74 all mdls inc TR250 
TRIUMPH TR? 75-77 


VALIANT 68-76 all mals inc Scamp, Signette 
VEGA 72-73 all 140 CIO & GT 140 CIÓ models 
VEGA 74:77 covers ali models 

VOLARE, PLYMOUTH 76:78 for all models 


1258 DATSUN 311 1600/2000 SPL & SRL models 0858 MG MIDGET 58.77 covers ali models 1227 |VOLRSNAGEN BERTIE 5467 Sora ce eR uu 
9297 DATSUN PICK-UP 68:77 ali 521, 620, L Huser mdis 1106 MGA 55-62 covers all modes SAE NEOS aon 
7201 VOLKSWAGEN BEETLE 72.77 ah mais inc K-G 57.95 
0871 DODGE 72:77 tor ali Monaco & Polara models 1720 MGB, MGBGT 62.77 ali roadster & coupe models br 

8208 DODGE RAMCHARGER 74.75 covers all models 8396 MGC reprint of factory manual ote Nananagrn somocco 70 pa 0e Danel ten 
8564 DODGE PICK-UP 65-75 sennce/marmtain al 2-whi drive 0917 MINI 59.75 covers all models nc Mii- Cooper ater vey itt 
371 DODGE PICKUP 68.75 servee/mamam al wn dave SA36 MONARCH; MERCURY 75:97 fat moe’ 9718 VOLKSWAGEN BUS 34-70 for al modes 4895 
8203 DODGE VANS 67:77 all 100. 200, 300 mals & Piym 1109 MORGAN 36-77 covers ali 4<yl models ee ENT ia 

8192 DUSTER 70:76 tor al models me. Scamp 9876 MUSTANG 6 65.72 covers 200 & 250 engres $ apapa, eta au 
8189 FAIRLANE 62:70 covers ali models 8395 MUSTANG V8 65:73 covers al models 9638 VOLKSWAGEN 411 68-72 covers a E. L LE mas pos 
542 FALCON 60.63 covers al modets 1070 MUSTANG i 74-76 covers al modes, 9778 VOLKSWAGEN 412 71:73 covers al dels $238 
9874 FALCON, FORD 6 64.70 covers all 6-cyi models 8187 NOVA 69-77 covers all 6 & VB models Sad YS vince cota e corer a ty 
(0480 FALCON, FORD VB 65:71 covers all VB models 7107 OLDS CUTLASS 70:77 covers all nc 442 models nes ae 
9776 RAT 124 67.77 alc hi men Tepe 2678 OLDSMOBILE cover al medeiss 74 8546 VOLVO 120 61,70 al mals me 122. 12367, 130 $835 
7118 FIAT 124 SPORT 66.75 fr coupe & spider mdis (0008 OLDSMOBILE 7577 factory man... ge year NUE NOUN SAE, DAU 248 .66:74 SCA poms es Be ae 
NU 8517 VOLVO 164 68.75 al models inc tuel mecton $895 
REPAIS SERVICE MANUALS - 3729 VOLVO 242, 244, 245 75.78 for al inc fue $8.95 
Sane m E lied uE oe 8311 VOLVO 264, 265 75.78 for all inc fuel inyecton 3895 


1763 CHILTON AUTO REPAIR $4.63 for all Amencan cars 
7125 AUTO AIR CONDITIONING. .. service & repair all 
8726 TRANSISTOR IGNITION SYSTEMS covers them ali 
9622 HOW TO TUNE YOUR CAR good for all cars 

8859 GM DIAGNOSIS MANUAL for all GM-built cars 

1712 BASIC AUTO REPAIR MANUAL a must for any car 


1707 BASIC BODYWORK & PAINTING 


1706 BASIC CHASSIS: SUSPENSIONS, BRAKES 2 CORAN bramek hos E mad TTE n mae TI l enclose full payment one orders (516) 676-8043 
0791 BASIC ENGINE HOTROODING E charee joks shipped to all parts U.S.A. & Ci 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS 0735 SUPERPOWER tuto & superchargng, taet tn [LO Aerien bepress 0) Vie BankAmencara 
0680 BASIC AUTO TROUBLESHOOTING for all cars 9410 TURBOCHARGERS. How to select & install 
3777 VW PERFORMANCE turong a a cooked en Card 
8359 BRAKE SERVICE GUIDE tor repairing al makes 5117 DESIGN & TUNING COMPETITION amber 


9411 HOLLEY carbs, all 2 & 4 bbl. tune & rebuild 
9652 ROCHESTER carbs, all nc 4MV Quadrajet 

9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft 
6354 SU CARBURETORS tune & rebuild all to 1976 
9423 STROMBERG CO CARBS tune/rebuid all to 1976 


0734 WEBER DCOE overhaul manual 
1153 WEBER CARBURETORS theory & design 

9803 WEBER CARBURETORS tuning & rebuiding ali 
8425 MINOR AUTO BODY REPAIR step by step how to 
5104 AUTOBODY REPAIRING & the best 
5106 GLASS FIBER AUTO BODY constructon & repar 
1071 CREATIVE CUSTOMIZING how to do-it uke a pro 
8491 PRACTICAL ENGINE SWAPPING how to do 1t righi 


7128 DIESEL, How to convert 
1017 AUTOMOBILE ENGINE 


(0959 AUTO RESTORATION GUIDE biggest ever pubished 
0995 CAR INTERIOR RESTORATION useful for al cars 
8349 RESTORATION BOOK. Petersen's. Very complete 
0306 OLD CAR VALUE GUIDE latest ection 

8474 BYPASS EMISSION CONTROLS 71-77 GM cars 
1243 RACING the small block CHEVY .. tune & rebuid 


8421 CHEVROLET RACING ENGINE how to buid 
8125 CHEVY SMALL BLOCK, how to rebuild 
9409 CHEVY SMALL BLOCK, How to hotrod 
9402 CORVETTE PARTS BOOK 53-72 every part. pcs, #5 


‘car, van, pickup to 


lengneenng fundamentals 
8481 BUILDING A RACE CAR picture by pcture 


8441 HOW TO MAKE YOUR CAR HANDLE stret/track 
8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyi over 15 od 
9419 SMALL ENGINE SERVICE MANUAL ail I-cyl under 15 cd —— 
8050 LAWNMOWER sernce & fix all popular makes 

0555 SNOWMOBILE MANUAL 70 makes, 300 mdis thru 1975 


9807 HEAVY EQUPT REPAIR dozers. backhoes. cranes. etc. — 
0135 MOPED E REPAIR aii makes & models 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes — 
8006 WASHING MACHINES fix all makes & models 


8728 SOLAR HEATING & COOLING how to get it tree 


CARBOOKS, INC. 


181 Glen Ave 
Sea Cliff. NY 


11579 


tip 


W PLEASE PRINT 
J NAME AND ADDRESS 


postage/handling |$ 2 


hs os so 


Sharpen your 
chain saw like a 


This 

revolutionary 

chain saw sharpener 

grinds a razor sharp 

edge on any size chain 

saw using a specially made 
grinding wheel. All you supply 
is a %" electric hand drill. The 
Pro Sharpener” assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 


The Pro Sharpener produces 

a ground edge—much sharper 
than a filed edge. Comes com- 
plete with three grinding 


wheels (enough for up to 30 
sharpenings) plus a hand file 
adapter. 

“Patents pending 


Newington, Ct. 06111 


Please rush — Pro Sharpener(s) at $12.95 each plus 
$1.95 postage and handling per unit ($3.00 outside 
U.S.) Send check, money order or Master Charge. 
No C.0.D's. 

MC. # Ce a AERP 
Conn. Residents add 7% sales tax 


Name — j = = 
Address miii 
City. State — Zip. 
Important: To insure correct grinding wheel size 
Indicate your Chain Saw Mig. — = 
Saw Modet: 


30 Day Unconditional money back guarantee. PS-4 
1 


FLASHY. 


THE CHINON 35F-EE. 

IT LIGHTS UP YOUR LIFE. AUTOMATICALLY. 
With FLASHY you get perfect color photos 
24 hours a day. FLASHY has a built-in strobe 
and is electronically automatic. Inexpensive, 
ultra easy to use. FLASHY. The Chinon 35F-EE 
with 4-element 38mm {/2.8 glass lens. 
Package includes carrying strap, case and 
instruction book. Light up your life with 
this super 35mm camera. Chinon Corporation 
of America, Inc., 43 Fadem Road, Springfield, 
New Jersey 07081 (201) 376-9260 


New Tool Works Wonders With Wire! 


WI REFO RMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16” inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire. No plicrs needed, WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, are or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make, 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Seven dollar bills will get you one, or 
send check or money order for just $7.95 


We pay postage and handling charges. 


VINKEMULDER TOOL CO. Dept. PS-118 
1058 San Juan S.E. Grand Rapids, Mich. 49506 


Dryer-heat recovery 
[Continued from page 123] 


heat that’s reclaimed. This ineffi- 
ciency was due to the moisture- 
filled air that recirculated through 
the clothes. Even the heat in the 
intake air was a problem: It didn’t 
cool the motor windings sufficient- 
ly, causing the internal overload 
protector to open and interrupt the 
drying cycle. Over a long period of 
time, this could conceivably cause 
motor failure. 


Solving the problems 


Some of the commercial heat- 
reclaiming vents on the market 
deal with the lint problem by using 
nylon mesh as a secondary filter. 
But with vent kits that are meant 
to be installed in place of the exist- 
ing vent, the recirculation problem 
still remains—especially with 
dryers that have louvers for intake 
air located on the back of the 
dryer. I overcame this problem by 
extending the exhaust and raising 
it above the dryer, then installing 
the device. This prevents recircula- 
tion by moving the heat output 
above the dryer intake. 

The best-performing and the 
most sophisticated of the electric- 
dryer direct-vent kits I tested was 
the DryerMate unit. The Dryer- 
Mate incorporates a small electric 
fan that overcomes back pressure 
caused by the standard furnace 
filter that’s part of the unit. The 
fan also helps to distribute the air 
within the room, pushing it away 
from the dryer. While the fan can 
be connected directly to the dryer’s 
wiring for automatic switching, I 
recommend that you just plug it in 
when the dryer is turned on, or 
install a separate switch. 

Although the furnace filter 
worked quite well, there was still 
some lint in the air—probably no 
more than with the standard out- 
door-exhaust installation. To elimi- 
nate this, I substituted a high- 
performance, high-efficiency John- 
son filter. 

Some PS readers suggest venting 
the exhaust into a supply or return 
duct of the present heating system. 
I found that using a supply duct in 
most cases increased back pressure 
on the dryer. This lowers dryer ef- 
ficiency by reducing air flow and 
can also cause the heating element 
to fail. Unless you have the 
static-pressure differential checked, 
I don’t recommend that you try 
this—although it has worked well 
for one of our readers. A final 
caution: Check your local codes 
before making any change. [2E] 
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World's First 
Solar-Powered Watch 


Guarantees To Outperform Any 
Watch Sold Today...Or Costs You Nothing! 


The SUNWATCH... Acclaimed As The Most Accurate, Most Versatile, Most Rugged Watch 
Ever Made. 


These Exclusive Features Make All Other 
Watches Obsolete... 
Clearly Visible by Day or Night 
e Unique Side-Window View, Simplifies 
Reading 
© 100% SUN-POWERED, No Batteries 
That Need Replacing 
e No Need Ever To Reset the Built-In 
Calendar — Not Even in 31-Day Months 
and Leap Years! 
Solar Age Efficiency — Space Age Styling. 
The SUNWATCH puts an end to all the difficulties 
other watches create. You'll never worry about 
accuracy again. With this precision timepiece you'll 
always be secure, knowing that for the rest of your 
life you'll be on time., almost to the second! Also, 
there will be no more pushing buttons to tell the 
time, and no straining your eyes to read the numbers 
in bright sun or dark rooms. 
After more than 10 years of very extensive and 
costly research, Roger Riehl, noted expert in solar 
energy, integrated circuitry, and computer chip 
technology, has developed the beautiful High- 
Performance SUNWATCH, which is now the most 
advanced watch available for sale to the public 
The Fascinating Technological Story... 
Because of an Exclusive and Important Calibration 
Breakthrough, the SUNWATCH is the FIRST 
WATCH IN HISTORY THAT IS ACCURATE TO 
1 SECOND PER MONTH! (That’s 5 Times Better 
Than The Latest Quartz Accutron) 
Tiny Silicon Power Cells are the incredible Power 
Source; they're constantly being energized from 
natural Sunlight, Daylight, or an Ordinary Light 
Bulb while you're wearing your watch 
Also, a Specialized Micro Circuit Computer has 
been electronically programmed to display the 
correct month and day with NO resetting for the 
next 123 years! 
© Natural Side-View Window lets you tell the time, 
day, and date without twisting your arm into an 
obvious, awkward position 
© Four Varying Light Intensities built into the viewing 
window, which automatically adjusts to the avail- 
able light. Numbers are CLEARLY VISIBLE in 
Bright Sun or Pitch Black 
Exclusive “C/MOS Brain” Computer-On-A-Chip 
displays the correct month and date, PLUS it 
automatically adjusts the watch calendar for long 
and short months AND Leap Year until 2100A.D.! 
© Continuous Seconds Display — Usetul for Pulse- 
taking, Stopwatch timing, ete 
Miniature Solar Cells are automatically charged 
by sunlight, daylight, even ordinary light bulbs — 
they last virtually forever. You never need to replace 
batteries. This advanced Power Storage System is 
of the same type installed in Communication 
Satellites. 
e Magnetically Operated Slide Bars activate SUN- 
WATCH's many functions, including hours, min- 
utes, seconds, day, date, month, speed control, 
seconds countoft, leap year. 
© Permanently Sealed Lexan Module, protected by 
U.S. and Foreign Patents until 1992, encapsulates 
all energy cells, solar panels, quartz crystal, Com- 
puter-On-A-Chip, Readouts, etc. This makes SUN- 
WATCH the MOST INDESTRUCTIBLE WATCH 
EVER! 
$ Completely Waterproof (You Can Safely Suspend 
It In Boiling Water for 30 Minutes!) 


© Shock Resistant to 5000 G's (Crash It Into a Rug- 
Surfaced Brick Wall at 90 mph without noticeable 
effect!) 


© Temperature and Pressure Resistant (Freeze SUN- 
WATCH in a block of ice for a year or Wear in 
Water 750 FEET DEEP without damage.) 

As you have read, SUNWATCH is truly the most 
revolutionary, the most remarkable watch ever 
made. Virtually a Perpetual Time Machine, Years 
ahead of the usual replaceable batteries, jewels, 
and tuning forks. You must see it for yourself and 
you can do so at no risk whatsocv 
WE ARE MOST IMPRESSED WITH THIS IN- 
CREDIBLE SOLAR TIMEPIECE, AND WE'VE 
SEEN HOW POSITIVE OUR CUSTOMERS HAVE 
REACTED TO OWNING AND WEARING IT, 
therefore we are making this offer available to the 
readers of this publication. TRY THE SUNWATCH 
AT OUR RISK. Then, if you decide to keep it, 
Save $69.05! 

SUNWATCH sells in selected stores tor $199.00 
But you can wear it at our risk for 15 days, then, if 
you're not completely satisfied, return it for full 
money back. No questions will be asked, and your 
refund will be sent out to you immediately! 


The Exciting SUNWATCH offers Split-Second 
Accuracy based on Solar Energy and Advanced 
Design Features, all packaged in a striking, con- 
temporary styled Timepiece that is Virtually Inde- 
structible even under the most severe conditions. 
The Perfect Watch of a lifetime for Business People, 
Professionals, Teachers, Athletes, etc. 


FREE CUSTOM ENGRAVING: 


At your request. each watch will be hand-engraved 
with your name (or any name you specity) to label 
and personalize it yours tor a lifetime.) 


Limited Warranty is YOUR Protection 


The Sun Watch is covered by a 2 year limited warranty 
issued by Rich! Time Corporation (Manufacturer of 
the Synchronar 2100), and included with your watch 
A copy of the warranty may also be obtained free of 
charge by writing to Starshine Group, 924 Anacapa 
St., Santa Barbara, Calif. 93101. This warranty gives 
you specific legal rights, and you may also have other 
rights which vary from state to state. 


NEVER NEEDS BATTERIES 


Tiny silicon solar cells gather and store pagay from 
sunl ight, daylight, even an ordinary lightbulb. What a 
relief never to replace batteries? 


NO RESETTING — EVER 


Micro circuit computer is programmed to display the 
corect month and day with no resetting until 2100 
A. 


CREDIT CARD ORDERS CALL TOLL FREE 1- 


800-528-605C. Ariz. Residents Call Collect 602- 
955-9710. 


Orders Received By 11/25 Guaranteed Christmas 
Delivery 


Starshine Group. 


924 ANACAPA STREET, DEPT. 8-553, SANTA 
BARBARA, CA 93101 


O Please rush me SUNWATCH(S) in smart, 
slimly-styled stainless steel — the same watch being 
sold in leading retail stores for $199.00 — for only 
$129.95 each. I will wear the watch for 15 days; then if 
not completely satisfied, may return it for a full 
refund. 

O Please send me SUNWATCH(S), gold plated 
with matching band — now selling in leading retail 
stores for $249.00 — only $159.95 each (saving $89.05). 
If not completely satisfied, return it for a full refund. 
Please add $3.95 per watch shipping & insurance. 
Enclosed is $. Check or Money Order (Calif. 
residents add 6% sales tax). 

CHARGE IT: (Check One) 

O American Express O VISA (BankAmericard) 
OMaster Charge O Diner's Club O Carte Blanche 


Credit Card # Bank # 
Issue Date. Exp. Date 
Signature 


Name to be engraved 


Name 


Address, 


City/State/Zip. 
Starshine Inc.. 1977 


PORTABLE STEAM CLEANER | | ( S72" 
etnias A Fite, tae 


WEDCO MFG., INC., Dept. S-7, 
Box D, Jackson, Wyoming 83001 


HEY! CB RADIO GUYS 


ELIMINATE ANNOYING CB RADIO SKIP, 
SQUEALS, SQUAWLS AND INTERFERENCE 


SKIP-A-GO GO 


WILL WIPE OUT MOST ANNOYING NOISES 


about your bike! 5 h.p., 


Skip-A-Go Go instalis in minutes on any CB Radio It will im- 
prove the receive signal quality of any CB Radio. This device 
has the unique capabilities of eliminating nearly all of those 
ear piercing squeals and random static which is the primary 
complaint people have about using CB Radios. Try it, you'll 
like it or return it within 10 days from date of purchase and 
receive a full refund. Use your Master Charge or Visa Card. 


Order Yours Toll Free Dial 800-821-2312 
or write t 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2% for our tuli line Electronic Picture Catalog 


rough or wet ground. Many accessories. 


24 inch Band SAW Sirs TO CENTER OF 48 inches 


Roller guides 
Upper & Lower |i 


Send name, address to: CARL HEALD, INC., 
Dept. PS-11, Box 1148, Benton Harbor, MI 49022 


1 inch Strip Sander 
Completely enclosed 


VOX on iiewove camera 


pone. Kit price 
- 
"Pe: when YOU build a Trail Bronc 
Tibia en ee Save assembly costs. Just bolt parts to welded 
p and painted frame using easy- step instructions 
yf and common tools. As you build you learn all 


199 cc, 4-cycle 
Tecumseh engine gets 45 mpg and speeds up 
to 35 mph! Automatic torque converter gives 
right ‘gear’ for speed or hills. Full shock 
suspension supports 450 Ibs. Tough 1” tubular 
steel frame, extra-wide cleat tread tires make 
this an ideal runabout for work and fun. Skid 
pan protects engine; 8” clearance handles 


"10" Disc Sander 
j 8° Tilting Arbor 
3&4 inch senescence 
Belt Sander. ‘A FULL LINE OF RUGGED 
Pee reer reer eee ALL STEEL TOOLS: 
DU-ER TOOLS — RUGGED ALL STEEL — 24 inch Band Saw ...... 199.95 


$ 12 inch Band Saw 
= 10 x 36” Rugged Lathe 


BALL BEARING — EXTRA VERSATILITY 
u-er's 24 inch Band Saw gives the handyman the 


ersatility of an industrial tool at a price he can afford, the = Ball Bearing.......... 
ality that is demanded by industry. The Band Saw, oneof $ 3 inch Belt Sander 

he best cutting principals for wood, metal or plastic, has $ Ball Bearing .......... 
been limited in use because of the depth of throat. The 4 inch Belt Sander 

4's Big throat and new drive feature gives longer blade Ball Bearing .......... 

ife, cuts metal, wood or plastic. 8 inch Tilting Arbor 

u-er tools are fabricated of Heavy Gauge Steel, 30 years $ Saw ................- 
xperience developed new engineering features with = 10 inch Disc Sander 
accuracy, and ball bearings for added quality. Extra features $ Table Model ... 

reated by manufacturing know how makes Du-er tools 4 inch Strip Sander. 
vailable at exceptionally low prices, yet no quality is © Deluxe Stand for al! 
sacrificed. = Tools .... 


You can order direct from Factory where there is no Dealer Utility Stand 


J 

& GARAGE 

Sy DOOR OPENER 

RADIO CONTROLLED from car transmitter 

switch © SAFETY night and day year ‘round © SE- 
CURITY door locks tight when closed @ CONVENIENCE 
in cor control any weather © LIGHTING goroge lights 
automatically © VERSATILE fits oll lifti 
metal or fiberglass doors sectional ond 1- 
HOME INSTALLATION in just 2-3 hours © SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
© GUARANTEED one year © FREE brochure 


HELPMATE Equipment Co.. PS118, Baroda, MI 49101 


BUY DIRECT 
AND SA} 


Build This 
All-Wooden 
Clock 


Complete plans for build- 
ing this unique clock. 100% 
wood. All moving parts vis- 
able, No special tools re- 
quired, Separate hour, min- 
ute, and second hands, weight driven, keeps 
perfect time. May be mounted in large grand- 
father case or displayed on pedestal or shelf. 


A simple project for the woodwork hobbyist or 
clock enthusiast. 


PLANS ONLY, $5.00, POSTPAID 


1412 Drumcliffe Rd., 


R. D. Thomas 
Winston Salem, N. C. 27: 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. z popie on 
belt driven from car or pickup. Opera 
power tools, Over 15,000 in service. ass ti 
ae ae teed 6 months. $149. Postpaid "while 
X1200-watt generator needs no bat- 
ten special Mice $139.00 Postpaid. 
VIRDEN PERMA-BILT 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


YOU'RE 
THROWING AWAY 


$4 PER POUND 


Everyone in this country has thrown this lit- 
tle known asset away. It is thrown away 
every office, home, and all other build 
Industries throw tons of it away annui 
Only 1 out of 1,000 save it, the other 999 
don’t realize its value, and the buyers want it 
kept that way! Hundreds of millions of dol 

h of it go unclaimed, discarded each 
year! 

You should start saving yours, and buy it 
from other uninformed persons for $1-$2 per 
Ib. This is not a get rich quick scheme, it will 
require some effort. You can ex 
from a low of $200 to a high of 

(buying) part time or full time. 
oley's industrial Salvage Co. (a highly 
rated D & B Co.) will pay $4 per Ib. for all of 
this material that you provide, this price is 
frozen at 5 per Ib. for the next 2 years, (it 


ct to 
46,500 work- 


ma; 
Ty Sais tha complete educational pack- 
age you will need to remit $10, which is re- 
funded with your 1st shipment, also refunded 
if your area is void of this material. You will 
learn what it is, how to make positive identi- 
fication, where to find it, where and how to 
buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 
the material, and you can use the money. 


POLEY’S INDUSTRIAL SALVAGE co. 
ea Mit Re Dept. P-; 


wi 

E FIELD 

TELESCOPE FORECAST THE WEATHER 

WITH YOUR HOME WEATHER STATION 

The Edmund Deluxe Weather Station 

combines high quality instruments 

with the best forecasting materials 

Í Measure wind speed, barometric 

pressure, precipitation, tempera: 

ture, humidity, cloud types and wind- 

chill Kit includes: wind speed indicator, rain gauge, holostenc 

barometer, thermometer, wet and dry bulb hygrometer, Weather 
Log, cloud chart, wind-chill chart, and 


U.S. Weather Bureau symbol key. $79.50 fri 


No. 80,216N 


ELECTRONIC WINDCHILL GAUGE 


Free Catalog Precision, calibrated instrument that tells you the cool 

ing effect of the wind and outside temperature and how 
DETECT YOUR HOME'S it will feel on your skin, Runs on 115 V AC and comes 
complete with hardware for attaching to your antenna 


Astroscan™ lets you enjoy clear, bright wide-angle 


HEAT 
views of stars, moon, comets, etc. Completely port AND SAVE ON FUEL BILLS mast. Easy to read wall mounted dial of monitoring unit 


able, this unique 4%", 1/4 Newtonian retlector features a a Vaa ot rooted fouthe Ga 
4 Jay's weather conditions, 
top quality optics. Designed for ease of handling and New electronic Heat-Sleuth can help you f Coy NOt cable. 


use. Astroscan weighs only 10 Ibs. and stands 17 a down cooly air „leaks quicky 
high. What an instrument! and easily. Detects small air currents a $ 
À tracks them to their source. Latest solid f No. 72,412N 149.95 Ppd. 


No. 2001N $ 1 69.95 Ppd. A state electronics and compact meter with 


probe-wand lets you scan for heat lass on 
No. 61,1991N walls, ceilings, floors, windows, and 
doors. Operates on standard 9V battery 


GET ACCURATE $39.95 pp. rotincl) Range: 35° to 95"F 
LAB WITH DIGITAL THERMOMETERS 
MOMETERS 
New electronics breakthrough Free Catalog PALM-SIZED 
combines a microprocessor with 10X MONOCULAR 
the newest programming ONLY $29.95 
oO techniques to provide you Compact yet power: 
with fast, accurate F/C? NEW HAND ful monocular with 
temperature readings. Place probe RELEASE MAGNET fully coated optics, fingertip focusing, and 263 ft. field 
5 on material to be read and in seconds Lifts up to 25 lbs. and lets you release load f of view at 1,000 feet. Measures only 3% x 2 x 11⁄2" 
temperature is indicated on large, by simply pulling up the handle, So many | and comes complete with neck strap and leatherette 
bright digital readout. Temp. Range: uses in home, school, or shop. Size: 94x7” |} case. 
32.0° to 230.0% (0.0 to 110°C) 


Accuracy: + 0.2°F or +0.1°C. Size: No. 61,195N $24.95 od No. 70,126N 


includes recharge and $29.95 r 


Ni-Cd battery. 


o 40 50 Large thermometer has bold 24" Faas ae ‘SUPER QUALITY 
ERAN numerais that canbe read ashy aot) ans MARNE 
rom. a distance. Dual is Hastings triplet is 
2) sameier range of —30* to $ d possibly iha moet fevered 
120° and —35° to 50%. pocket magnifier today. Full 10X, color-corrected, flat 
100/ Comes with permanent hanger AARRE field, cemented lens system. Great for jewelers, col 
attached to meta! frame. H y7 y lectors, engravers, hobbyists, etc. Mtd. in aluminum 
3 cell; chrome-plate case. 34” x 11⁄4" closed; clear 
lens dia. 1/2 


No. 30,344N $1 8.95 ru 


TO ORDER PRODUCTS 
USE THIS COUPON 


C Please send me the following items below: 


Qty. Stock No. Unit_Price Total 


EDMUND SCIENTIFIC CO. 
Dept. N-22, Edscorp Bidg. 
Barrington, New Jersey 08007 — 
Send GIANT 164 Page Catalog 
packed with unusual bargains 


O Enclosed please find check/M.0. 
Charge My ClAmer. Exp. CIBAC(VISA) O 


Interbank t Ep Date__ N.J. residents add 5% Sales tax 
Handling Service 


TOTAL 
30 DAY GUARANTEE 


must be compe sais- Name. 
Pay) Miha 30days ra | Address. 
ee City. State. Zip. 


SS a Se Oe 


l 
(Please Print) I 
l 
l 


Zip. 


Sharpen Saws 


and other tools in Profitable 


Business of Your Own 
Be Your Own Boss!! 


extra 
mone 
vassing. 

You quic 


lollars, this prove 


No e 
ly learn how to 
able tools and many othe 
We show you how to set up a busin 
keep it running profitably. Part time 
time. No special skills needed. 


Turn your spare hours in the evening or weekend 
l 


harpen these valu: 
Excellent profits! 

s and 
ər full 


FREE BOOK Send 


coupon and you'll receive, at no 

obligation, a booklet that descrit 

in detail, the opportunities available 

to a person who owns his own saw 

and tool sharpening business. 
There is NO Obligation 


MANUFACTURING COMPANY 
1055 Foley Building 
Minneapolis, Minnesota 55418 


| 

l 

Please send e free booklet "Opportunities l 

FOLEY MANUFACTURING CO. | In A Sharpening Business Of Your Own.” | 

1055 Foley Building l l 
Name. 

| | 

CALL TOLL FREE | Address. Phone. | 

1-800-328-7140 l city State Zip. | 


Except Hawaii or Alaska | —~——— — 


Sw Se eee 


BASEMENT TOILET 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 


pump operated by’ normal water 


Pressure. No digging up floors. Clog 
resistant, easily installed, Make y 
bi into ga i 


apartment with 
Write for free literature. 
SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


40 Ch. ROYBN MOBILE CB CB 
Converts to an attractive 40 Ch. 


ESCO's Price....$69" 


Model SX-7 
Pictured With WV-lI0 


ESCO's Price....$119" 


card. Personal checks are held fo 
delay in receiving your order. 


Order Yours Toll Free Dial 800-821-2312 


ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2" tor our tull line Electronic Picture Catalog 


k clearance causing a 
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room, den, 
rivate bath. Financing available. 


~ 


Tune your Guitar 


like a professional! This new Invention ts ideal for every 
hed in. Six proci- 


correspo! ra 
cal ect, ands. oF combos. GITE 
ments to exactly same piteh. Only 
a and handling. Money back guaran- 


tes. 
ED SALE STUDIO 954-A, GRAND ISLAND, FLA. 32735 


New UNIMAT-3 A Complete 5-in-1 
Machine Shop. World Famous Unimat the pre- 
cision lathe that converts to vertical mill, drill 
press, surface grinder and polisher. ` Over 
100,000 in use by R & D labs, inventors, hobbyists 
and precision machinists. Reg. $349.00 add $5.00 
for shipping. 

1500-A3 New Unimat 3 . $269.98 


Send .50 for Complete Unimat & Accessory Catalog. 


SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, 
Falls, Helios, Wellsaw, Plumb, Kennedy, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
Wiss, Channel-lock, General, Pony Clamps and 
many Nationally Advertised brands of tools and 
| supplies. We ship Coast to Coast at prices hard 
to beat. Send $1.00 for our big SILVO TOOL 
i CATALOG today 


i SILVO HARDWARE CO. 


107 Walnut St., Dept. PS8-11, Phila., Pa. 19106 


DO-IT-YOURSELF 


FINE FURNITURE KITS 


* Heirloom quality 

e Solid 3/4” hardwoods 
Easy to assemble 
Many models 

* Money back 
guarantee 

Factory direct prices 
+ Prompt shipment 


4 


Send $1.00 tor color catalog 
Refund on first purchase. 


EMPEROR, 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. F-418 Emperor Industrial Park 
Fairhope, Alabama 36532 


ENERGY 
SAVINGS 


LOW COST 
HEATER 


‘Top $15. 
Plus Shipping 
THIS KIT CONVERTS A $5 GAL. 


AND OTHER RUGGEO HOMESTEAD PRODUCTS AVAILABLE 


SOTZ CORP., 13609 STATION RD., 
COLUMBIA STATION, OHIO 44028 


SLIP-ON HEAT FINS 


Decorative Black 
$12.95 set (shown) 


Bright Finish 
$9.95 set 


Add $1.50 n 


per set; 
Mass. residents 
add 5% tax. 


Each set tums a 24" length of 
flue intoa giant radiator that recovers 
waste heat otherwise lost up the chimney. 
The new fins are easy to install without tools. 
These heat-conductive fins expand to fit around all 
sizes of furnance, boiler, or heater chimney pipes. 
Work in any position, even around bends and will 
recover heat for the life of the heating system. 


PATENTED MANUFACTURING COMPANY 


422 Bedford Road, Lincoln, MA 01773. 


Proven"Die-and-Goodbye” Program Kills Roaches Once and For All 


MAKES YOUR HOME IMMUNE TO 
SWARMING ROACHES FOREVER! — 


j 


he war against roaches is finally over! Never 
again will you have to constantly spray .. . dust 
«+ ‘bomb’ your home with evil smelling chemicals 


++. only to walk into your kitchen, bathroom or 
bedroom a few weeks later... snap on a light, or 
open a drawer ... and gag at the sight of a new 
colony crawling over walls, counters or sinks, 


Because here from California's leading university 
«+. from U.S. Government research scientists . . . 
comes dramatic proof of an amazing ‘DOOMSDAY 
FORMULA’ that when used on this LIFETIME 
FREEDOM roach-kill program spells SURE, PERMA- 
NENT DEATH to every last creeping, crawling roach 
plaguing you today! — PLUS, completely protects 


against ants, silverfish, palmettos and waterbugs, ‘ 


too ... all starting with just a SINGLE BLITZKREIG 
TREATMENT that launches you on the way to making 
your entire home IMMUNE TO PERPETUAL ROACH 
INFESTATIONS FOREVER! — 


Even more startling, once you apply this amazing 
‘Doomsday Formula’ and leave it in place, ITS 
KILLING POWER LASTS INDEFINITELY — NEVER 
FADES OR WEAKENS FROM AGE — in fact, is so 
utterly devastating ... from your first sprinkle-on 
treatment, you're on the way to protecting your home 
FOREVER with a chemical “death-shield” that no 
roach can possibly come in contact with and survive! 
Yet it's safe to use around children and pets when 
applied as directed. 


DRAMATIC PROOF! HOUSING OF- 
FICIALS REPORT: NOT ONLY KILLED 
ALL ROACHES — BUT NOT A SINGLE 
ROACH COULD BE FOUND A FULL 
HALF-YEAR LATER! Yes, extensive test-results 
in San Francisco, Los Angeles and San Diego Mu- 
nicipal Housing Projects still have officials gasping in 
amazement as A SINGLE ONE-SHOT TREATMENT of 
this ‘Doomsday Formula’ completely roach-proofed 
scores of plagued apartments! In all dwellings tested 
NOT A SINGLE ROACH WAS EVER SEEN AGAIN! And 
mind you, this was after years of failure by profes- 
sional exterminators desperately trying a battery of 
so-called “high-kill” chemicals. 


MORE PROOF! CAFETERIAS AND 
RESTAURANTS WIN TOTAL FREEDOM 
FROM ROACHES AFTER JUST A SINGLE 
ONE-TIME TREATMENT! In test after test... 
location after location ... food establishments that 
were prime roach-targets ... that used to demand 
twice-weekly spraying by professional exterminators 
.+» DISCOVERED TOTAL FREEDOM FROM ROACHES 
«+. for the first time ever! Even more significant — 
they've stayed roach-free for MORE THAN A FULL 
YEAR AFTER JUST A SINGLE ONE-TIME TREATMENT! 


STILL MORE PROOF! HOTEL TESTS 
PROVE: JUST A SINGLE, ONE-SHOT 
TREATMENT AND ROACHES VANISH 
FOREVER! It's a scientific fact! So effective is this 
miracle-killer ... even in dark elevator shafts of 
commercial hotels, (normally a roach's playground 
paradise), not a single bug could be found in months 
and months after JUST A SINGLE ONE-SHOT 
TREATMENT! 

Yes, here is that lifelong dream of TOTAL VICTORY 
OVER ROACHES, ANTS, SILVERFISH AND WATER- 
BUGS that science now offers you; and it’s so easy 
for you to win in just 2 simple steps: 

1. Wherever you have a problem or suspgct a 
problem may arise (as explained in the pro- 
gram), you simply sprinkle a tiny dusting: of 
“PERMA-KILL-100" wonder-formula. That's 
all there is to it. 

2. Since this LIFETIME FORMULA never wears 

out . . . loses its strength . . . fades or weakens 
from age — you only reapply it if somehow it 
gets damp, wet or washed away — painted 
over or covered up — or, of course, if you move 
to a new dwelling. 
And since this entire anti-roach program not 
only kills all roaches plaguing you today — but 
CONTINUALLY KILLS OFF potential new inva- 
sions ... YOU ARE PROTECTED FOREVER! 


PROVE IT YOURSELF ENTIRELY 
AT OUR RISK 
Send for wondrous “PERMA-KILL-100" today on 
this no-risk trial offer When it arrives, simply 
sprinkle as directed. That's all there is to it. 


e TESTS BY CALIFORNIA UNIVERSITY AND U.S. 
GOVERNMENT SCIENTISTS PROVE WONDER 
FORMULA UP TO 37 TIMES MORE EFFECTIVE 
“THAN PROFESSIONAL EXTERMINATOR POI- 
F SSONS. PROVES SUPERIOR IN ELIMINATING ALL 
p HES AND PREVENTING REINFESTATION IN 
EVERY TEST RUN. 

@ LASTING ‘DEATH-SHIELD’ EFFECT KEEPS ITS 
KILL-POWER FOR YEARS AT A TIME — SO 
STARTING WITH A SINGLE ONE-SHOT TREAT- 
MENT YOU PROTECT YOUR HOME FOR LIFE! 

<e REGISTERED BY THE UNITED STATES ENVI- 
RONMENTAL PROTECTION AGENCY FOR USE IN 
ALL BUILDINGS, COMPLETELY ODORLESS ... 
GIVES OFF NO UNPLEASANT FUMES. ONCE AP- 
PLIED YOU'RE NOT EVEN AWARE IT'S THERE. 


And remember — if 'PERMA-KILL-100" does not 
give your home the same TOTAL PROTECTION 
against roaches as proven by California University 
Scientists and Public Housing Officials ... if 3 
months from now — 6 months from now — even a full 
year from now you see a single roach in your home 
... Simply return the label for a full refund of your 
purchase price, (less postage and handling, of 
Course). You have tried it entirely at our expense... 
it has cost you not a single cent! 


ACT NOW ON FULL MONEY-BACK 
GUARANTEE — NEVER USE ANOTHER 
SPRAY AGAIN FOR 
THE REST OF YOUR LIFE! 


© 1978 American Consumer, Inc. Caroline Rd, Phila., PA 19176 


euseenses MAIL NO-RISK COUPON TODAY seans 


PERMA-KILL-100 
Penn-Bio Lab Sales, Dept., JRPD-36 
Careline Road. Philadelphia, PA 19176 
Please rush me IMMEDIATELY, the quantity of “PERMA-KILL-100 
checked below, on full guarantee of money back anytime within one 
{ull year (less postage and handling) i | am ever plagued by a single 
roach again. 
H CHECK OFFER DESIRED 

C (008) Regular Size (lor smaller apartments & efficiencies) . 
Only $4.95 plus 75¢ postage & handling. 
CO (=016) Large Size (for larger apartments and homes) 
$7.95 plus $1 postage & handling. 
C1024) Giant Size (lor extra large homes, estates, 2 family houses, 
Small stores, restaurants and light. commercial establishments) . 
only $14.95 plus $1.50 postage & handling 
Total amount enclosed $_ PA residents add 6% sales 
tax. Check or money order, no CODs please. 
‘CHARGE MT! (check one) Exp. Date. 
[O Visa/BankAmericard 
[I Master Charge Bank Number — — — 


only 


Name 
Address Apt. 
City State Zip 


AGENTS, REPS, BULK USERS NOTE: Case lot Orders are now available 
for Hotels Motels, Hospitals and Supermarkets ~ Write on your let- 
terhead tor wholesale prices. 


Canadian customers please send orders fo: 
Mail Store Ltd., Dept., JRPD-36 Brockport Drive 
Rexdale, Ontario MSW 5C8 
(Ontario & Quebec residents add sales tax) 


Div. of American Consumer, Inc. ès 


Now you can afford the luxury and beauty of sapphires 


jy Genuine Sa pphires 


HAND CUT IN THE ORIENT CARAT 
 Magnificently faceted, hand-cut 5 ONES 
and polished! 
p% Coveted deep-blue color! 
p 3-year buy-back offer! — 
If at any time within 3 years from date of purchase 
jou wish to resell your sapphires, we will buy them 


ack at the full price you paid (except postage and 
handling). 


TRANSFORM YOUR VW 


«hs? nto A UNIQUE-PICK UP 


© One weekend home installation using hand tools, 
jo torch cutting, welding or mechanical changes. 
© Kit includes molded body parts & all needed hardware, 


Send $1 for information & color brochure 
S5 for instructions & templates 


DEPT, 46 312 EAST 17TH 
bomus 


KANSAS CITY, MO. 64108 


ALAE wonen START MAIL ORDER 
fate HOME IMPORT BUSINESS 


I'll send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stock. World's most famous importer 
will guide you, Clip this ad, good for free sample and 
big Free Report tells all! Offer limited to adults, 


Since sapphires have long been tokens of love and good fortune, we consider it 
good fortune indeed that our buyer was ready with cash in hand when these out- 
Standing gems became available. 

These are not glass, not synthetic man-made imitations, but t qamal sapphires, 
cartine authentic by a prominent Fifth Avenue jeweler. Eaci meticulously 

ted, polished. ready for ountin By our h 
from two to 5 carats. Purchase th 


abie oval shape, th ie weigl 


F -r dike phe 


they are! 

They are absolutely spectacular as rings, earrings, pendants, bracelets, pins, cuff 
links, tie tacks, or set into a sensuous necklace to enhance the lovely throat of 
someone you love. As for lucky September-born n sapphires are their 

i 


yous can afford the luxury and beauty of genuine sapphires at less than 

ny imitations! We cannot promise how long we'll Ge able to offer these exqui 

sapphires at this price: To avoid disappointment, we urge you to order at once! 
1978 American Consumer, Inc., Caroline Rd., Pila., PA 19176 


, Dept. rol 

Please rush me the foliowing genuine oval ORIEI 

PHIRE(S), each in presentation pouch with certificate of 
it only $10 per carat (regardless of number 
red). Available in 2-5 carat stones only. 

You will protect my investment with your offer to repur- 

chase these gems from me at the price | paid (except 

postage, handling & insurance charges), anytime within 3 

years of my purchase date. 

— (01) 2-Carat Sapphire(s) — $20 each 
#023) 3-Carat Sapphire(s) — $30 
= (Bos) acarat Sapphirels) — $40 each 
2049) 5- n Sai 
NO LIMIT ON QUANT! 
ADD 75 POSTAGE, HANDLIN 


hire(s) — $50 each 
ILE 


UPPLY LASTS. 
INSURANCE PER GEM. 


Whole movies at 
half price. 


Three terrific classic comedies| 
starring Laurel and Hardy, W.C. 
Fields or Buster Keaton on sale now, 


Write: Blackhawk Films, 
Dept. 4611 Davenport, lowa 52808. 


losed $___ PA residents add 6% 
sales tax. Check or money order, no CODs please. 
CHARGE IT: (check one) Exp. Dat 

Visa/BankAmerica A 

Master Charg 


Credit Card 4# 
Name. 
Address. 


City. ‘State 

Canadian customers, please send orders 
Dept. SHRB, 170 Brockport Drive, Rexd: 
MW 5C8 (Ontario & Quebec resident 


RECORDIN 


Record incoming aad vstgving calls antematically with 
this all slid state anit connected to your telephone 
jack aad tape recorder. Tape becomes a permanent 
recard. Don't depend on yoar memery to recall im- 
eras details af bosiness and personal ‘alls Easy 
stalled. No extra monthly phase cS. FOC Approved 


AMAZING ELECTRONIC 
MICRO MINI MIKE: 


forid's smallest, soli state, self contained with 1.17 


PHONE 


$18.95 
BAST. (e piss $0 one stg, E hg) Cal. re 
‘add tax Free data. Mail Order, B/A, M/C, à 
Oty. dite. mall AMC SALES, Dept È 

St, Bex 928, Downey, CA $0241. 


KW-HR METERS 


Very controversial book describes in vivid detail: @ How 
KW-HR Meters work @ How and when they are colibroted. 
© Why they are usually in error and why this error 
more thon 10% HIGH © Historical developments. 
you can legally buy KW-HR meters in excellent condition for 
about $20 eoch. © Pole Meters, Meter Creep, Overlood 
Droop. This is the singularly most comprehensive, frank ond 
utility-unbiased Source available on KW-HR ond Peok Demand 
‘Meters with informotion found nowhere else! Soft Cover. 
Mony Illustrations, $15.95 
MDVR BOOK: Legal, effective Method of equipment op- 


means of electrical generation or insul 
important, h 
graphs, fig 


turning back meter dials 10 che Companies @ The 


© Dirty tricka used by 
old equipment — $4.95 


bors encding yer, wy 
illegal RED and BLUE BOXES © Ver Very comprehensive, exhaustive, 
(soatiy = over 10,000 words, mary, chueaney, sabe 

Add 50 ¢ Postoge/Handling for eoch selection. 

FREE brochure, John J. Williams, M.S.££, Owner, seen 
national TV news ond other covereges. 
CONSUMERTRONICS COMPANY 

Box 475 Alamogordo, N.M. 88310 


THE ULTIMATE IN 
POLICE SCANNERS 


cet The Touch. 


by 
List Price $329% Kee acy 


Model T-16K ESCO's Price..$214" 


There's no need for crystals in the rouce You just tap in 

the frequency you want al all of the Public Service Bands on 
8 channels. Or. the TOUCH wil aso search outnew 

independent of scan function. 

Exclusive Weather Alert Can automaticaly warn you in the 

event of severe weather. And our exclusive prioriy scan wil 

interrupt calls on any other channel to bring you a mes: 

on channel one. The TOUCH covers 30 to neti iioo 

174 mhz and 440 10 512 mhz. Use your: 

or VISA cara for fastest sence Personal cheeks are held 

for bank clearance causing a delay in receiving your order. 


Order Yours Toll Free Dial 800-821-2312 
r write 10 US 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2” for our full line Electronic Picture 


Mail this ad today. THE MELLINGER CO., 6100 Variel 
Ave., Dept. G224B, Woodland Hills, CA 91364. 


Heavy Leather Palm 
Work Glove With 
Safety Cutt $1.95 

STYLE #J-350SCP ran 

Quantity discounts available. 

Minimum order 2 pair: add 95¢; pair 

post. & hand. Spocity Men's or Women's 

size. Complete glove catalog over 100 

styles of gloves 50¢. 

To order, write or call toltree 1-800-249-2570, 
MastorCharge or VISA accepted on orders 


eam 


SARA GLOVE CO., INC. DEPT. PS 
BOX 4069 WATERBURY, CT 06704 


NEW $19.95 BADGE-A-MINIT™.CAN 
MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cos, you can make 


“Slortul paste protected, metal pin-back 
Badges instantly! Make them when 


tax for Ill. residents) for the system, including hand die press, 
color coded dies, one dozen badge parts and illustrated 
details and instructions. MONEY BACK GUARANTEE! 


SAVE 685 

GOv’T SURPLUS 

ond NEW EQUIP’T 
Powerful Battery Motor 


Se 


SURPLUS CENTER L_Ps-118_ ear 
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W! WIRELESS MIKE 
* BREAKTHROUGH 


mike, intercom, baby sitter, alert/alarm system, IF 
hot ti For tun, home, office, school. Great 

Money back guar. Special Introduc- 
tory Price $19.95 + $1.50 postage-handling. 
(Battery Included) Mass. residents add tax. 
Order Today. Quantity discounts available. 
Cali tor MC, VISA or COD orders. (617) 926-2055 

INDUSTRIES, Dept. 
50 Hunt St, Watertown Mass. 02172 


CHIMNEY SWEEP! 


Chimney sweeps are cleaning up in all sections of | 
the country. You can earn as much as $1000 per 
week, and we can prove it! — 

Send for free booklet or (August West 
call our Toll Free Number 
(In Georgia-800-282-1333.) 


CALL TOLL FREE 
8002418444 |" s 


Box 603R Westport, CT 06880 


August West Systems, Inc 


Big Job 


| Great 

traction, power. 

| Build your own 16 hp. 

tractor. Factory direct savings. Field 

| proven. mower, snowblower, 
(S74, tools. — 50g; ene. 


self Plai lunded on any purchase). 


[ Struck Corp., Dept. PS118T, Cedarburg, Wi: 53012] 


Fiberglass 
Travel Trailer 
Kit 


PEDALPOWER exciting new electric 
bike motor tames tough hills. Be 
independent. Shop when you want. 
Fits all Bikes. Adult Trikes. 


800-257-7955 
GENERAL ENGINES CO. 
5161 Mantua Blvd, Sewell, NJ. 08080 


NOW! Your home workshop 


power-fed tool 
saws, planes 
& molds in one 
fast operation. 


ONLY THE Belsaw 


wi... RIP Rp'sw es 


separately... 

or All in One Operation... 

— areal money-maker for you! 
Part time 


your own or full time - 
BUSINESS riontat home 


Men and women everywhere are using this 
low-cost powerfeed machine to start and 
build their own new businesses... and 
YOU can do the same. Supply lumber 
yards, contractors and carpenters in 
your area with door and window trim 
...base shoe...bed mold...cove and 
quarter round... ALL of their trim. You 
can sell picture frame to lumber yards, paint 
stores, department stores .. . and direct tousers. 
Read what these Belsaw owners say! 

lve been a planer man 44 years and now retired. The 
Belsaw has earned me $60,000 in eleven years with the only 
expense being $7.50. For the initial cost, it's the best invest 


ment | ever made. 
Robert Sawyer — Roseburg, Oregon 


This machine pays for itself making money out of scrap 
boards. It is a very well built machine and I confess it is more 
than | really expected for the price. It does everything you 
say it will.” 

Stephen Schultz — Orangeville, Penna. 


1 bought a batch of walnut in the rough, and after planing 
it on the Belsaw | figured | saved enough money to pay for 
two-thirds the cost of the Planer. It really does a good job.” 

R. S. Clark — Springfield, Ohio 


"I make furniture, grandfather clocks and many other 
things. My Belsaw does nice work and | couldn't do my job 
without it.I really like it.” 

W. W. Robinson — Flat Rock, Illinois 


-and from this well known a = 
“1 recommend the Belsaw as the most useful shop tool any 
‘craftsman could own. We use one every day in the Workbench 


Only complete workshop 
tool of its kind in the world 
turns rough lumber into 
finished stock. 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
No previous experience necessary 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


Let Belsaw prove 
YOU can do it, too! 


Try it in YOUR Shop...on our 
30-DAY FREE TRIAL 


No Obligation and No Salesman Will Call. 


RUSH COUPON BELSAW POWER TOOLS Co. 
TODAY! Kansas Ciy, Mo. 64111 


TC 3 O ED EP SEE 


fy BELSAW POWER TOOLS 
s29v Field Bldg., Kansas City, Mo. 64111 


Please send me complete facts about 
R PLANER- MOLDER-SAW and 
N details about 30-day trial offer. 

I understand there is no obligation and that 
no salesman will call. 


3 Address 
= Se 
4) State ___ Zip. 2 


model shop . couldn't get along without it. a 
Jay Hedden, Editor r 
Workbench Magazine my ER AS) Gale 
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Makes Over $60 EXTRA a Week 


Own Sharpening Shop! 
a Belsaw Sharp-All made 
me $3,500 last year just in spare 
time. Now I’m going full time., 
It’s great to be your own boss: 
David Swanson — Utica, Michigan 


Let Belsaw prove 
YOU can do it, too! On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
Sharpening Shop. No selling . . . No previous 


o 
EE experience needed. Our famous Sharp-All and 


~ JOIN THESE SHARP-ALL 
MONEYMAKERS 
“Think the world of my Sharp- 
All. Am grossing $4,000 a year 
on a part-time basis.” 
Lawrence Stevenson 


Be Sewn New York show-how instruction set you up to make 


EZ $200, $500, $700 a month CASH sharpening 


“There's excellent profit in ==. SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
sharpening . . . we now do “<-> Shop and Garden tools . . . all cutting edges. 
about $600.00 a month.” 


Send coupon for FREE facts on 

this money-making business. 

How we'll even finance you. 
No Obligation — No Salesman Will Call 


BELSAW SHARP-ALL CO. 
Hinois 709V Field Bldg. Kansas City, Mo. 64111 


— RUSH COUPON TODAY FOR FREE BOOK-— 
BELSAW SHARP-ALL CO. stan Field, Pres. 
709V Field Bldg., Kansas City, Mo.64111 


Send details of FREE TRIAL OFFER and Free Book “Lifetime Security” 


Ed Kisler, Jr. 

Sarasota, Florida 
“I average $5.00 an hour part att 
time and business gets better W of 
all the time.” 0 


Roy Jennin, 
Seaan, 


Name 


Address 


Giy 


No obligation . . . No salesman will call 


FACTORY DIRECT 


For brochures write: 
EVELAND'S - Dept. PS-11 
Box 2 
85 Ib. hitch wt., 950 Ibs. overall. Fiberglass constructed. „~~ Backus, Mn. 56435 


oa Ae S2 Please enclose $2 for 


Travel Trailer 


Sleeps 4. Many optioral pieces of equipment. 


Te PEEN postage & handling 
= oh- 
i = -" Kits Available 


Name Phone 


Address 


St. 


DRILL YOUR OWN 
WATER WELL With this low 


; priced outfit you 
can drill your own water well for fess 
than you'd pay a commercial driller 
and have an unlimited supply, of 
good, clean, pure water. NEAR A 
HILLSIDE? This unit can be 

<3} operated horizontally to drill 
free-flowing springs. 


FREE BOOK BY 1st CLASS MAIL 
Phone Toll-Fi 


800-821-7700 
(Ext. 18) 


OR SEND NAME AND ADDRESS TO: 


DEEPROCK MFG. CO. 
ept. PS118, a 6801 
Free-No ‘Obligation-ACT NOW! 


E FREE! POWERFUL MUSCLES FASTIO 


[Fantastic New Discoveries in the science of ff 
bodybuilding. Add inches of powerful mus- 

H cies to arms, chest, shoulders and legs. Si 
crets on trimming the waist with ulti 
modern methods-—-fast!_ FREE BOOK! 

BUniversal-K, Box 6694, Detroit, MI 4824 


Clock Components 


NEWPORT ENTERPRISES, INC. DEPT C 


2313 W. Burbank Bivd., Burbank, Calif. 91506 


THE ORIGINAL 


BASEMENT TOILET 
Grate Parahia 


FLUSHES UP TO 


SEWER OR SEPTIC TANK 
-No Digging Up Floors- 
INSTALLS EASY. ANYWHERE! ay 
Write McPHERSON, Inc., Dept. PS 
Box 15133 Tampa, Florida 33684 


$975 (shipped prepaid) 


3 for $24 
General Time GT-360 


bap The all-new economical transistorized 
GT-360 from Fort Products. Completely self-starting, 
runs for average of one year on standard battery 
(not included), mounting hardware, minute, hour and 
sweep second hands included, 1/4” or 1/2” shafts, 
3-1/4” x 2-1/2” x 1-3/16”. All movements guaranteed! 
Large inventory of other battery movements—send 
for free brochure. 


MIRACLE KEY BEAI 
No more fumbling! Just squeeze 


and your Key Beam lights up in- 
BankAmericard, Stantly. Guides key right into 
Ala. residents add 4% sales tax. Visa and Tock. Powered by self tegenerat- 


ing power cell that lasts for years. Weighs less than 
20x: holds 3 keys. Moneyback if not pleased. Only 


KEN PARKER & ASSOCIATES, 
Desk. PS63, 303 Campbell Ave., 
P.O. Box 951, Marion, IN 46952 


Fort Products 


P.O. Drawer 177, 202 Patrician Drive, Dept. PS 
‘Spanish Fort, Alabama 36527, Phone orders 205/626-9109 


GRIND-O-FLEX, 


ABRASIVE 
FLAP WHEEL 


ds of flexible abrasive cloth flaps per 
exterior painted surfaces—flat, round 
d. Eliminates tedious hand sand- 
ush unts © and Yy 
r bench m qually 


Genuine Porcelain, Trimmed in Real 22 Karat Gold! Hi] now! LIFT 


A TON WITH 
1978 The Supreme ONEHAND A 


American Treasury 
Proudly Presents 


Picture your car stuck in 
The Enie an 
tree, pull the nylon cord with 


‘one hand and ZAPI You pull 


Collector’s Item! -= A. 
POCKET 


Presidential | S225: 
Plate ie pocket of you nue 


than a pound, will make 


only $598 mae = 


MAIL NO-RISK COUPON TODAY «: 


i URY, Dept. USP-96 rom your car, 
c 
ng AlI 38 Presidents of the United States in Full Color! iadelphle, PA 19178 
Please send me — Gold Trimmed Commemora- 


this magnificent gold trimmed plate, over 10 inches in 
diameter, and depicting every Chief Executive Officer from George 
Washington to Jimmy Carter, hanging in a place of honor in your 
home! Picture it proudly displayed on a hutch or shelf to attract 
every eye! This oversized genuine porcelain commemorative is not 
only a triumph of the platemaker's craftsmanship, it's a valuable 
historical reference as well, for it gives each President's dates in 
office beneath his portrait. And in the center, the American eagle, 
holding the olive branch of peace and the arrows symbolizing Amer- 
ica’s defensive might, bears the Latin Motto “E Pluribus Unum" 
(one out of many) in its beak, as a reminder that this one united 
nation was created from many individual states. 

Order quickly, because we expect a flood of orders. You may in- 
spect and admire your Presidential Plates in your home without risk 
If you are not delighted in every way with its beauty and value, you 
may return it within 14 days for full refund (except postage and 
handling, of course.) Mail the coupon now! 

(American Treasury is not affiliated with the U.S. Treasury or any other 
Government Agency.) 


© 1978 American Consumer, Inc., Caroline Rd., Phila., PA 19176 


SAVE YOUR =| The Leyden Hearth 


constantly pulls 


r cooler room air 
mail do >| ) through its heating 


tive Presidential Plate(s) at only $5.98 each 

plus $1 postage & handling per plate. 

JAVE: Order two Plates for only $10.98 plus $2 
postage & handling 

If after receiving my order I'm not delighted, 

may return it within 14 days and you will re- 

fund the full purchase price (except postage & 
handling). 

Total amount enclosed $____. PA resi- 

dents add 6% sales tax. Check or money order, 

no CODs please. 

CHARGE IT: (check one) Exp. Date — 
Visa/BankAmericard [) American Express 
Master Charge 
Bank Number 


Credit Card # 
Name 

Address___ Apt. # 
City. State. 


-30-DAY MONEY-BACK GUARANTEE—ORDER TODAY! 
| The JOHN pruners HOUSE, Inc. 


49 Riverside Ave., Westport, 

Ph . POCKET HOIST(S) @ $9.95 
hdig. SAVE! 2 for $18.95 ppd. 
1 enclose C) check C) mone) 


Address 
City 
State Zip 

L — -Oeon Sturges House, Ine. 1978 L 


the SNOPPING sleeve and returns 


it to the room= 
heated. 


, SALE ON SCARCE DATES 


Lincoln Cents—15¢ each 


1910 17 18 19 19S 20 

1925 26 27 28 28D 29 

1929D 29S 30 30D 34 35 350 35S 36 360 
1936S 37 37D 37S 38 39 39S 40 40D 40S 
1941 41D 41S 42 42D 42S 43 44 44D 44S 
1945 45D 45S 46 46D 46S 47 470 47S 48 
1948D_48S 49 49D 49S 50 50D 50S 51 510 


Minimum order: $1. Money-back 
guarantee. You'll also receive 
wonderful price lists of U.S. 


= ees 
and foreign coins and paper 


ry Ha O RUAS one Wood-burning Economy 
lates want and send to: Littleton = 
Cano Beet a fe bine with a Decorator’s Touch. 
peltHaipsthie 03568 The LeydenHearthisaself-contained __!f your fireplace opening is no less 
heating unit offering wood stove effi- than 22” high and 24” wide, the Leyden 
ciency, the comfort of convected heat Hearth's heavy steel firebox can dra- 
and the beauty of an open fire. It slips matically improve its heating efficiency. 
neatly into your existing fireplace and The average fireplace is only about 
installation is completed in minutes 13.7% heat efficient and as the fire dies, 
with only a screwdriver. Your fireplace room heat escapes up the chimney. 
becomes a highly effective heat source Glass fire doors prevent heat loss and 
without sacrificing the charm and com- add safety, while contributing to greater 


Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO “BUILD YOUR OW 


4 Toke the back breaking drudgery A 


fon Torce. Fost spitting eyele N 


eeseeeeeeeeesel 


seconds. pee fort of an open fire. heating efficiency-45-68% heating 
> efficiency. 
, sia mmm em — 
== {|| Leyden Hearth “““ | 
Chen Wr 300 ee) ADDRE: 
Tsao ome md me ten 1a È | Leyden Energy Conservation Corp. ss | 
Brattleboro Road, 
Leyden, MA 01337 cry STATE ae 


SURPLUS CENTER MEIEN ‘Pio cas 805017 
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$795 


Build this detailed replica of an 1849, 6 pound 
field gun—without an expensive kit! Scaled 
for readily-available materials, the finely- 
detailed 1/6th model will be one of your 
prized possessions. It is an historic Civil War 
model—not a firearm. Send $7.95 for full-size 
prints—including templet page—and booklet. 
Or, for more information, send 75¢ to 
Becker’s Classic Prints, Inc., 
P.O. Box 466, Norwalk, IA 50211. 
(IA res. add 3%) 


SEND FOR 


GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 


INDUSTRIAL • MFG. 
BARGAINS IN MARINE « 
AIRCRAFT « AUTO + 
HARDWARE 
Send 50¢ (or $1 for fast delivery) 


$ AIRBORNE SALES CO. cer: Ps7e $ 


‘8501 Steller Dr. PO Box 2727. Culver City, CA 90230 ye 
Satisfying Customers Worldwide Since 1945 y 


ladata bb bt bt bb bb ot 
Sib bb bb bob bb bot bt ot 


How to burn wood & 
fight rising fuel bills 


Create a 

Family Treasure as 
Thousands Have 
Since 1916 


Handerafted by our own 
grandfathers, our grandfather 
clock kits are semi-assembled, 
easy-to-build, of solid %" wal- 
nut, cherry, mahogany or oak. 
Kits include beveled glass, We 
handcraft our spun brass Lady 
Florentine and Goddess Diana 
Lyre pendulums. Tubular bell 
or Westminster rod chimes. 
Hand painted moon wheels. 
Send $2.50 for 3 plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY, plus full color 
literature of all kits and 
movements, 


KUEMPEL CHIME CLOCK 
WORKS & STUDIO, a 
21195 Minnetonka Blvd., 
Excelsior, MN 55331. 


43 OFFERS A NEW RANGE oF 


MINERAL/ METAL DETECTORS 
Call Toll Free 800-447-4700 
(in ILL.Coll 


1011 PLEASANT VALLEY RD. , 
SWEET HOME, OREGON 9 


STAINED 


GLASS 
Send 50¢ for fascinating 
catalog of kits, tools, 
À ideas, books, and sup- 


BIG STARTER KIT 
Oniv $14.85 pod. 
WHITTEMORE, BOX 2065DE, HANOVER, 02336 


WEATHER STATION 
INSTRUMENTS 


Glass Door Thermograte® heater 
boosts net fireplace output 10 times! 


TURN YOUR FIREPLACE 
INTO A MONEY-SAVING ASSET 


When it’s cold outside, burning in a typical 
fireplace can actually result in a net heat loss. 
A fireplace must draw room air to prevent 
smoking and, with a 2 ft. x 3 ft. opening, 
approximately 22,000 cu. ft. of warm room air 
can be drawn up the chimney per hour! To 
replace it, cold outside air is pulled into your 
home through cracks. 

New Glass Door THERMOGRATE Heaters 


To insure accuracy each barometer, hy- 
grometer and thermometer is made in 
Europe from the highest Suny parts and 
inspected thoroughly. A solid brass rim 
(bezel) holds the shatter-resistant plastic 
dome securely: Aluminum face, with black 
gothic-style numbers. Each unit measures 
70mm (234") at the bezel and 55mm 
(2-3/16") at the mechanism housing, and 
is ready for mounting in your own plaque. 
Wood not included. 

16E81-GZ Set of 3 -$14.35 ppd. 


HOW IT WORKS: fa 
| an 

By natural convection,| 

cool air is drawn in 

at the bottom, 

heated and 

returned to 

the room. 


It really works! 


dramatically reduce this heat loss and, utiliz- 
ing the scientific principle of natural convec- 
tion, produce a constant flow of warm air into 


your room . . . even without electricity! 


FREE PUBLICATION OFFERED 

If you’re interested in saving money and 
energy in your own home, write for the 
FREE full-color publication: “How to Burn 


Wood & Fight Rising Fuel Bills” which 
reports on heat output tests and includes 
complete product and ordering infor- 
mation. 


© 1978 TEI St. Paul MN 55113. All rights reserved 
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Unequaled output... to 100,000 BTU/hr. 
© 50+ sizes to assure proper fit. 

© Extremely simple to install. 

© Durably welded. Stainless Steel tubes. 

© Performance & Satisfaction Guarantees. 


THERMOGRATE ENTERPRISES, INC. 
P.O. Box 43021 Dept. PS118 
St. Paul, MN 55164 


Or call TOLL FREE: 1-800-328-0882 


ORO MAG 


Write to: 


ThermoGrATE: 


U.S. Pat. D247.973. Other patents pending 


ee 


THERMOMETER is given in both 
Fahrenheit and Celsius. 
16E71-GZ $ 3.80 ppd. 
HYGROMETER — Measutes the percent- 
age of moisture in the air (humidity). 
16E61-GZ $ 4.85 ppd. 
BAROMETER — Indicates the trend of 
weather over a period of time, registers 
changes in atmospheric pressure. 
16E51-GZ $ 7.30 ppd. 
Mass. Res. add 5% Sales Tax 
Catalog $1.00 Free with order. 


W@DCR AFT 


Dept. PS 118 313 Montvale Ave. 
‘WOBURN, MASS. 01801 


W Horal 3 3-in-1 Portable RADIO You’ve Been Waiting For! 


40 Channel CB, 
AM/FM RADIO 


LOOK AT THESE FEATURES: 

œ Picks up ALL 40 CB Channels clearly — NO crystals, 
NO license necessary! 

e Receives FM, AM Stations Too! 

e Has Volume, Tuning AND CB Squeich Controls (Elimin- 
ates background noise) — plus built in, swivel-type 
telescoping antenna! 

© Comes With “Plug-In” Private Earphone! 

© Operates on 4 Penlite Batteries (included) or With 
House-Current Adapter (Only $3.98 extra!) 


FREE BONUS — CITIZENS BAND CODE DICTIONARY! Tells you the mean- 
ing of over 60 CB "Good Buddy" codes for general, personal and emer- 
gency messages! 


BEST BUY! 


EASY-TO- ASSEMBLE KIT 


on Foe. 
For.3'6" diam. Other diams, from 4’ to 6’ at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'12” to 9'6". 


Se ee | 


Use it anytime, anywhere 
— this powerful port- 
ble radio is a real 
“BEAUT! Now hear all 
YEST HOON) SINONE RADIO(S) at only $29.98 each plus $2 p 
EN A the latest CB informa- radio to cover E è handling. 
tion on traffic jams, road $ __(4#019) AC House-Current Adapter(s) at only $3.98 each posi 
conditions, detours and paid. 
accidents — the minute $ SAVE! Order 2 RADIOS for only $57.98 plus $9. postage & handlin 
your "Good Buddies” $ If after receiving my order I'm not delighted, | may return 
within 14 days for refund (except postage & handling). 
ar the colorful truckers" chatter : 
Total amount enclosed $______ PA residents add 6% sales ta 
ports" > -r Neighborhood con- $ Check or money order, no CODS please. 
get ALL 40 CB channels LOUD and 4 


cme whether you're in your home or on the | prey E ET 
roa 


MAIL NO-RISK COUPON TODAY sesssessnnen, 
JER, Dej BP-32 


©The Iron Shop 1977 


People who've looked everywhere tell us there 
isn’t another spiral stair around that touche 
our combination of price and quality of mate- 
rials and Woikanihi b. We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 


To: The tron Shop, Dept.37-A, Box 1 
Broomall, Pa 19008 Our 


toed Road, | 
15) 544-7100. 


Master Charge Bank Number 


EAT FM, AM RECEPTION, TOO! 
Get the best rock, folk or classical on static-free 
FM stations. Get all news and entertainment | 


Credit Card # Nome, 


Name. 


| Street 


AM. Get big, loud sound or listen on your own 
Private earphone. Either way, don't miss the ex- 
citement of this sensational 3-IN-ONE RADIO any 
longer! Order now! If not delighted, return in full § Ol'Y——————___—____state Me 7 
: anadian customers please send orders to: Mail Store Lti 
Coa Postage and handling). MAIL COUPON $ Dept CBP, 170 Brockport Drive, Rexdale, Ontario MOW SCB 
© 1978 American Consumer, Inc., Caroline Rd., Phila., PA 19176 | Erman (Ontario & Quebec residents add sales tax) 


MAKE EXTRA $$$ EVERY DAY! 
Get into the big, year-round 


EXTRA MONEY BUSINESS 
that’s EASY to learn—EASY to do-. 
and EASY ON YOU! 


Be a LOCKSMITH! 


You Can Make Up to $10 an Hour Machine given you with course. These plus practice materials 

—even while learning! Train FAST at Home! and equipment, plus simple, illustrated lessons, plus expert 

Never before have money-making opportunities been so supervision, plus business-building guidance will enable you 

great for qualified Locksmiths. Now lucrative regular lock to KEEP THE MONEY COMING IN! Ideal for retirement—good 
and key business has multiplied a thousandfold as millions jobs, too. 


Address. 


Apt. #__ 


TEE IRON SHOP 


MANUFACTURERS 


seek more protection against zooming crime. Yet there's SEND FOR EXCITING FACTS — No Obligation 
only one Locksmith for every 17,000 people! Discover what's in Locksmithing for you—how Belsaw's mas- 
Start Collecting CASH PROFITS Right Away ter-locksmith-approved training can give you the skill you 


You're “in business” ready to earn $5 to $10 an hour a few can depend on to EARN MORE—ENJOY LIFE MORE. Just fill 
days after you begin Belsaw’s shortcut training. Take advan- in and mail the coupon below to receive full information by 
tage of today’s unprecedented opportunities in Locksmithing return mail. Do it TODAY! 

for year-round EXTRA INCOME in sparetime—or fulltime ina i i 

high-profit business of your own. Hundreds we've trained BELEN ae eT eg ee eats 
have done it. So can YOU! All tools plus professional Key 


THIS PRO MAIL THIS O SALESMAN WILL CALL 
KEY MACHINE BELSAW INSTITUTE, 119V Field Bl 
YOURS TO KEEP Kansas City, Missouri 64111 


| Please send me free of cost or obligation your publication 

“Keys to Your Future” on how Belsaw can quickly train me 

| | to make money in Locksmithing and how all tools and Key 
| Machine are given me to keep. 


can add $25 to 
$40 a week to your 


| 
| 
| 
income...and it YZ “Tells how l 
won't cost you a cent to make tnk l 
with your training! f aye Address. | 
ALL TOOLS, MATERIALS AND PRACTICE A ingaimost City. State zip. l 
EQUIPMENT COME TO YOU WITH YOUR COURSE. | ree ee ee ee ae a] 


FAN-TASTIC HOVERCRAFT 


Build from parts kits with 
simple tools. 2 place, 32 
mph on 16 hp! Instruc- 


tions, Plans, $16.00 Air ppd. 
U, 


Can., (Foreign, add 
$2.00). Free Information 


PALMER AEROSYSTEMS 
Box 691P, Renton, WA 98055 


The Defiant | 


“au ‘sBunseD puowaA gZ6T © 


___ Warm house 
in the morning 


The classic Defiant and its compact com- 

panion, the Vigilant, offer every feature 

valued by people who know wood stoves: 

* Thermostatic control, for predictable 
heat and long, slow controlled combus- 
tion 

© Airtight, cast iron construction for long 
life and efficient operation—up to 14 
hours on a single smokeless loading 

* Removable doors, for the warmth and 
charm of a fireplace 


CUT STRAIGHT WITH 


” A MUST FOR 
Ya ALL POWER 
TOOL USERS 


Use “STRATE-CUT” Cutting Guide with 
any portable saw (circular, jig, saber) or 
router. For cuts 4’ and more, “Straight-Cut 
EXTENDS TO 8'6”. REDUCES TO 51” 
for cuts under 4’ and portability. Clamps 
to work not tools. Rip 4° x 8’ sheets down 
the center; trim 1/16" off a door. Make 
precision 90° cuts, tapers, angles 
dados, bevels, grooves. Score wallboard 
Guides utility knife. Here’s how this 
sturdy 3-1/2” wide aluminum tool works: 


pte 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Too! follows guiding edge (5) 
Clamps and illustrated instructions incl 
only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-26 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 


‘office, recroom. Send for ‘cxTALOG. 
sf ever 30 blued, hané:fnished ‘parts—DELIVERED FULLY 


GOVERNMENT .45 


Sranane socau or ors, supe Wonks LXE omaat 
reg? 50. POSTAGE HANDLING 

DISASSEMBLES ADDS 

tine $44.95 


REPLICA MODELS, INC. eri BOX 1061 
go T sond FREE EE COLOR CATALOG 


o 
Charge to: C BAC CT Mastercharge C) Am, Express) Diner's Club 


(UST ALL NUMBERS ON YOUR CARD) 
NAME EE 
ADDRESS 
CITY/STATE/ZIP 


* Styling that complements any decor, in 
the tradition of fine New England design 


Wake up to a warm house and lower fuel bills. 
Send $1. for our literature today. 


Vermont Castings, Inc. 


338B Prince Street, Randolph, Vermont 05060 
Telephone 802 / 728-9561, 728-3355. 


SORT ATE ELECTRIC POWER 
Build your own 110-Volt Electric 
Plant from used parts. Will oper- 
ate lights, power tools, heating 
units, brust-type elect. motors, 


plus charge batteries and arc 
weld. Ideal for boats, campers 


Proven Step 

to Buying a 

Did you miss this in- 
teresting article from the pages 
of Popular Machining? Want a 
copy? Send only $5 for a full 
years subscription and ask for 
this special new subscriber 
reprint. Popular Machining is 


the new magazine for the home 
metalworker with lots of arti- 


cles on metalworking tools 
and projects. Subscribe today, 
and we’ll also send you the re- 
printed plans for a unique 
steam engine that only hastwo 
moving parts. 


MACHINN 


O Here’s five bucks for a years 
subscription to Popular Mach- 
ining and the reprinted articles. 


Name 


Address 


City 


603 E. Davis Street. 
Luling, Texas 78648 


MAKE TIFFANY-TYPE LAMPS 


Enjoy foil stained glass with our new patented system. 
aded, hanging domes and table lamps, many old 


TERNS, INSTRUCTIONS. 


brochure showing 24 lk E 
booklet on art glass. gloss, curing and, 


catalog of kits and supplies. 
H.L. WORDEN CO. PS78 Ć 


BOX 519 118 MAIN ST, 


UNIQUE NEW PAINTERS HELPER 


Helps you apply maski 
windows. ‘baseboard: 


ey itf not satiated return for refund: 
‘To order send check or M.O. for $7.95 to 


Maskalign P.. 0. B. 4103 omaha Neb. 68104 
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Now you can build 
your own classic 1880's 
Octagonal School Clock 


Feel a sense of pride when you display this 
superb century old schoolroom and railway 
station wall clock. Work from plans and flat 
lumber, or assemble our popular pre-cut kit 
with detailed instructions. 


Do-It-Yourself Set 


includes blueprints 
flat lumber in 
fine-grained oak. 
calendar dial. 
imported pendulum 
clock movement, 
12" brass bezel, 
hardware and 
glass. 2134" high. 
15” wide, 44" deep, 
Send check 

or money order 


$9g00 
Pre-cut kit 


$128.00 
plus $4.70 for shipping 

Mass, residents, 
add 5% sales tax. 


| FREE with order—48 page color cata- 
| log of Grandfather, Grandmother, 

| wail, desk and mantle clock kits for jf 
{ all levels of skill. Plus movements, 
| dials, accessories, hardware, tools 
| and books. Satisfaction guaran- 

| teed, For catalog only, send 50¢ 


Í Name. 
H 


| Address. 


| Mason & Sullivan Co. 
Dept. Cat, Osterville, MA02655 


CRAFTSMAN STOCKS 40 KINDS 


= wood 


Domestic 

Imported 
plus Over 4000 Items 
For Your Wood Shop! 


Discounts on STANLEY 
r Tools 
Domestic’ and Imported hardwood 
From 1/64'" veneer to 4"" thick- 
ness solid lumber. Also thousands 
of items — Lamp Parts, Cabinet 


Cove Hardware, Upholstery ` Supplies! 
3 ms Males» Clock, Furniture and Picture Kits, 
Ea Ei, lays, Picture Frame Moldings, 


nd and Power Tools. 
p= MAIL ‘COUPON FOR CATALOG "==" 
9 CRAFTSMAN Wood Service Company, 
Dept. 8-118, 2729 S. Mary St. 
Crafts 


aeeeee eee 


Make Rubber Stamps for BIG PAY 


leed more money? Earn $60-$75 


MOTOR SPEED CONTROL 
Makes power hand 
tools varlable speed. 


120 VAC 
Dial for speed, heat, 
light, temperature. 


1 year warranty 
$11.95 Now $9.95 


ment, Box 115, Brea, CA 92621 


WOODWORKERS 


SAMPLES 


framing. Sliding, revolv- 
e it. Wood finishes, cane, 


TEAR OUT AD. MAIL TODAY. 


CONSTANTINE Est. 1812 


2053 Eastchester Road, Bronx N.Y. 10461 


D Enclosed $1 for Woodworkers Catalog 
with 20 of beautiful veneers. All identi- 
fied. Helpful when buying woods. 

Dollar refunded on first order. 


D Enclosed 50c for catalog without samples. 


D ALSO enclosed $1.95, Send practical in- 
struction manual—“Creative Veneer Craft.” 
a to create decoratie veneer designs. Tech- 
jues, patternis, projects. It's the perfect su 
plement to Constantine’s big Caine = 


New York State residents please add tax on $1.95 


l 
\ 
\ 
\ 
l 
\ 
\ 
\ 
\ 
‘ 
Esa 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


Name onnnennnennnnnn onan enw ne. 


Se MD A Look into the Future! 
‘Spins for days on Invisible Power 


Power? Anti-Gravity? Scientific 
ES eee ate 
‘ANY APP: 


postpaid; 6 t 
GELRE 

Johnson Smith Co., 35075 Automation Dr. 
DEPT. 1111, Mt. Clemens, Mich. 48043 


Unadorned 
power tools 
... they do the 
same job as tools 


costing up to 5 times as much. 


We skipped the chrome to save you money... but 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn’t absolutely needed. 

Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
‘of their low prices, our tools are full 
scale and offer full performance and 

recision. 

JERE'S HOW WE DO I First, we don't clai 
tools should sell for five times the price! Just that 
our tools do the same job... with the same accu- 
racy, ease and speed...and will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: : 
SIMPLICITY... AMT tools are soundly engineered 
to eliminate etary frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS... You save a 
bundie, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
tomers... and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and large mass 
production fa s plus large buying power all 
work to keep costs down. 

STANDARD PARTS... Our designs use standard hard- 

are items wherever possible. By aviod- 

o? 1g custom-made parts we pass on tre- 
K&B mendous savings to you, 

° If you are looking for power tools 

that perform like units costing many 

times our low prices, order today and you'll be one 

step closer to many hours of woodworking satisfac- 


tion. Ba 


JOINTER-PLANER 527725, 


` ‘and steel, precision 
ound adjustable tables. For planning, joints, bevels, 
uts to 1⁄4” depth. Fence adjustable 0° to 50°. Steel 


Knives, dual guards. Use any mo- 
tor. Precision ball bearing indus- 
trial model, $15.05 add'l, Wt. 19 
ibs., f.0.b. factory. 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com 
pare it with any similar machine at any 
price. If not ‘satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 


10YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera 
tive for any reason within ten years 
atter purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St., Royersford, Pa. 19468 


ammm 


O 8” Power Saw at $39.60 
Standard Rip Fence at $6.50 
0 Long Cabinet Rip Fence at $7.50 
[0] Ball Bearing Spindle at $9.75 
O Belt Sander at $39.50 
CO Disc Sander Attachment at $14.50 
0) Mitre Gauge for Sander at $2.95 
O Jointer Planer at $49.85 
[O Ball Bearing Spindle at $15.05 


s4985 


aaant 

AMERICAN MACHINE & TOOL CO., Dept. PSN8, Royersford, Pa. 19468 

panes send me the units checked, Payment in full enclosed $. Ses, 
_ deposit each item enclosed, balance C.O.D. | must be fully satisfi 

ünit within 10 days for full refund. Ne questions asked 07 Satisfied or will return 


k 


| NOTE: Take advantage of these same low prices 


\ 


at our Royersford factory showroom at 4th and 
(9 to 4:30 Weekdays, 9 to 12 Sat.), 


| 


Spring Sts. 
Brand new OP lectric motor 
developing full 1 hp. 17 Ibs. (Purcha 
ly, $39.85). With any 


cc] AMI 
AMT machine here. 


POWER SAW Etta nis. 


pound angles, dadoes, coves, moldings. 
assembled with ground cast iron table, 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l 
Ball bearing model. $9.75 add'l. 
Takes 1 h.p. motor or larger, 
standard blades, attachments. 
Wt. 22 Ibs., f.0.b. factory. 


53480 


cuts, com- 
Completely 


8” tilt arbor saw . 


FREE OFFER, $ 

cabinet base NS, sor o 3960 

with one piece of 34” plywood, convert 

J your $39.60 saw into a floor model with 
huge 27” x 24” top. Takes cabinet rip 

fence, $7.50 add'l. 


BELT SANDER 


seconds. Heavy, sander 
belt. Uses 14 h.p. 


| A 


A precision unit. It chi 
from horizontal to vertical in 
includes 4” x 36” sanding 
or larger motor. V-pulley drive 
and multi-purpose drive spindle. 
Disc sander accessory, $14.50 
‘add'l, Mitre gauge, $2.95 add'l. 


18 Ibs., f.0.b. factory. $3950 
E woop LATHE "i 6” swing. Same pre- 


and speed as $40 
units. Sturdy cast iron with tubular steel bed. 
Lever action tail stock, 
two-speed pulley, fits 
any motor. Set of 3 =z 5 


high speed turning chis- 
$9490 


els, $7.80 add'l. 4” 
Industrial 


face plate, $2.90 add'l. 15 Ibs., f.0.b. factory 


4’ WOOD LATHE ;;;.; 3.2" 


$75 units. Tubular steel bed rails, screw 
stock, 3-speed pulley. Use any motor. 3 high spes 
turning chisels, $7.80 
did't, 4” 5 
$2.90 add'l. 30 Ibs. 


b. factory. $| 
Set of 8 turning chisels $20,90 5400 


DELUXE BALL BEARING 4° WOOD LATHE... 


12” swing, similar to 4’ model with heavy duty, double 
shielded, lubricated-for-life ball bearings. 3 high speed 


turning chisels, $7.80 add'l. 4” face pi 
$2.90 add'l. 30 Ibs., f.0.b. factory. 8g 600 
Makes beads, coves, 


WOOD SHAPER KIT motcines ioneue: 


and-groove joints, etc. Accurate cuts at high 
Sealed greased-for-life ball ri 
Less wood. Takes 1⁄4 h.p. motor or 
er, standard cutters, Optional 
lown assembly, $4.50 add'l. 9 
f.0.b. factory 


BUY DIRECT 
USE THIS HANDY 
ORDER COUPON 

NOW 


12" swing. 


eae 


hold 
lbs., 


mi 


or 


G.E. Motor [] $34.80 (with other item) 
[] $39.85 (purchased separately) = 

O Wood Shaper Kit at $29.90 

[O Opt. Hold Down Assembly at $4.50 

6” Swing 3’ Lathe at $24.90 

12” Swing 4’ Lathe at $54.00 

Deluxe Ball. Bearing 4’ Lathe at $66.00 

[D Face Plate $2.90 } any lathe 

O Turning Chisels $7.80 j above 


ooo 


NAME Data = ____ Set of 8 Turning Chisels $20.90 
ADDRESS DERTEN Ee 
CITY. STATE ZIP. 


Sunn 


TT 
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Camping, fishing, or just plain loafing... 
escape from the complexities of modern 
living is the name of the game. So don’t 
allow car trouble to turn a weekend 
of relaxation and adventure into 
inconvenience, frustration 
and unnecessary expense! 
A properly tuned car, 
truck, or boat is 

your best insurance 
against engine problems 
spoiling your fun! 
And RAC’s simpk 
guide to auto 
tune-ups can show 
you exactly how to > ee 
do it... yourself. resent d | 


Fun Insurance 


What’s tuning your own car all about? RAC’s “Tune-Ups” book takes 
the mystery out of engine tune-ups as it explains step-by-step how to 
tune your engine for maximum economy, performance and 
reliability. Anybody can do it. With RAC equipment you'll 
be set for years of tune-ups that will save 
you time, gas and money. You also gain 
“Fun Insurance”. When you are ready to 
head for the high country, low country or 
any country...your car is ready to go too! 


a 


TUNE-UPS 


1 To prove we want to get you started right 
| on your RAC “Fun Insurance Policy”, 
_ just send us two dollars for your own copy 


of “Tune-Ups” and—(for a little extra Name 
fun)—we’ll throw in a free six pack of Addvens 
RAC thermalfoam beverage holders. They 
keep your winter warm-ups warm, and City. 
your summer coolers cool... while you tune Zi 
your car for extra savings and driving plea- P 

' sure with RAC test and tune instruments. | Make of Car 


Mail coupon to: Rite Autotronics Corporation 
Dept. T.U., 3485 S. La Cienega Blvd., Los Angeles, CA 90016 


Supe rae. 


Ta LEARN DRAFTING AT HOME |Ë 
told siivet coins, Teenei | 
call for tree Sear en oe ate! 
= <__! 

Phone day-night (713) 682-2728 { 
RELCO, Dept.0063 al 
BOX 10839, HOUSTON, TEX. 77018 omens eat Ses H 


W N B | TO. SWITCHBLADE COMB only 2.95 

TIRES on 

W 
TRAILER 

Ga (Ca i SAVINGS! FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
wn Froney. VAA LST US PROVE iT TO YOU" THE BUTTON AND COMB BLADE SPRINGS OPEN. 
BARTS PRICES! ae soner 9” OVERALL LENGTH WITH LOCKING DEVICE. 
SANG eS Send for your FREE catalog! MODEL M-10-PB $2.95 EA. plus 30¢ postage 


WESTBURY SALES CO. 373 Maple Ave. 


RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 Westbury, N.Y. 11590 PB-11-PS 
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save time 
& money 
SABO 


» haircutter 
“ &trimmer 


Not a gadget, but a genuine substitute for 
a professional haircut. Precision-made in 
Switzerland, the SABO trimmer’s 4 sides 
have 7 different length adjustments each 
So you can cut, contour, trim and style 
dry or wet hair to any length, to any look. 
It even removes leg hair with no danger of 
nicks. Millions have already been bought 
by military personnel and budget-minded 
families, who get professional results with 
no training or skill. Try the SABO pocket 
trimmer at our risk. We're so sure you'll be 
delighted, we offer a “no-questions-asked’ 
money-back guarantee. The SABO pocket 
trimmer comes complete with blades and a 
genuine leather slip-casefor pocket or purse 
$2.95. Additional blades, 10 for $1.40. 
P.O. Box 4645 


ron, $2.95 


Please send —_ SABO trimmer @2.95. 
Additional blades —— 10 for $1.40 
Pa. Residents add 6% sales tax 


PENN IMPORTS, 


Whether your goal is to build your own home 
- + . Carve a career in building construction 


. . .ordo major remodeling . . . we can help 
you get started. 
We provide a unique study ram in 


Building Construction, designed for the inde- 
pendent man. Practical training kits are in- 
cluded. 

In addition, select from over 100 complete 
sets of plans to build your own home! | 

TRAIN AT HOME . . 

WRITE FOR FREE INFORMATION 
1 [_] “Building Construction 
l 
1 ("Air Conditioning, Retrigeration & Heating 
1 C“ Automation Electronics [_]*Automotive Mechanics 
I H Bookkeeping & General Accounting 
I 
I 
! 
I 


I 

I 

l 

| 

"Color Television Electronics | 
“Drafting [1 Motorcycle Mechanics i 
| 

| 

| 

| 

| 

| 

| 


Small Engine Equipment Mechanics 

“APPROVED FOR VETERAN TRAINING pean, 
| COMMERCIAL TRADES INSTITUTE i h 
| A Correspondence institution j 
| 6201 W. Howard St., Chicago, IL 60648 


FROZEN 
STIFF? 


Wherever the winters are cold, with temperatures in the 
“teens” and “wind-chill factors” even lower, people are talking 
about Damart Underwear. 

And no wonder! Damart is the unique N 

ad 
3 
Paa 


underwear that keeps you amazingly 
warm, dry and comfortable no matter 
how cold it gets, no matter how hard the 
wind blows. No matter how long you 
stay out! You’ll have to run your fin- 
gers over Damart Thermolactyl to 
discover how soft it is! You'll be 
thrilled at Damart’s light weight 
that lets you move so easily. 

It’s Damart’s modern miracle fab- 
ric — Thermolactyl—that gets you 
these marvelous results. It not only 
retains and reflects your natural 
body warmth, it’s knitted to let pers- 
piration out! No other underwear 
does this! Damart Thermolacty] is so 
comfortable that the Mount Everest 
climbing expedition wears it. So does 
the Mt. McKinley Bicentennial Ex- 
pedition and the U.S. Bobsled Team. 
Damart is also worn by the Chicago 
Bears Football Club, New England 
Patriots and Philadelphia Eagles. 

Our free color catalog tells the full 
Damart Thermolactyl story and dis- 
plays the whole Damart line for men 
and women. Send for your FREE copy 
now! 


THE PROOF IS IN THE WEARING! 


WHEN IN THE BOSTON AREA, VISIT OUR 
| PORTSMOUTH, N.H. STORE. (603) 431-4700 


[P A = i as 5m e pe eme am etl mam >a mm am len a e tee a a a ae e E 
THERE IS NO WARMER UNDERWEAR MADE! 

Fill out and send to: 
DAMART, INC. Dept. 12788 
1811 Woodbury Ave. 
Portsmouth, N.H. 03805 

H YES! Rush me your FREE DAMART Catalog . . . | want to enjoy the fantastic 
H warmth of Thermolactyl Underwear, a DAMART® exclusive. (I understand there 
i is no obligation.) 
i 


PRINT NAME 


4-for-1 SALE! 
Top Quality J.I.L. 4-in-1 
IN-DASH 
am-FM CAR STEREO with 
8-TRACK or CASSETTE 
PLUS 40-CHANNEL CB! 


From J.I.L. a leader in car 
entertainment centers . . . a 
modular, compact, first quality 
4-in-1 unit at a price you might 


e and 
CB all for one low price. Tens of 
thousands sold nationally. Order 
while supplies last ! 


O #853/102 In-Dash Combination 8- 
Track Stereo, AM/FM/ Stereo Radio and 
40-Channel Digital Touch-Tuning AM-CB. 


rack program lights, CB 
LED channel readout, PI 
features 

-while supply lasts only,...$149.00 


C #610/102 In Dash Combination 
Stereo Cassette Player, AM/FM /Stereo 
Radio and 40-Channel Digital Touch- 
Tuning AM-CB. Features cassette oject/ 
FF button, CB selector, CB standby switch 
Plus many other features 
-while supply lasts only....$159.00 


O #202-SSB Single Sideband 40- 


many other 


channels with gre: 
functions right or 
unit. Choose SSB inste: 
channel CB with #853 or #610 above. 
Please add ....$50.00 


ACCESSORIES 


\ctabl 


i | Ose Fullt 
10 oz. 


List 39.95 pr. NOW $1 
JE O 6x 9” Fui-tone Coaxial Speakers 
20 oz. magnet per speaker 


List $69.95 pr....... NOW $29.95 pr. 
O Field Strength/SWR Meter to test Ant. 
List $29.95 .........000. JOW $19.95 


CLIP AD AND ATTACH TO LETTER 
jes. Add 6% Sales Tax. 


"DISCOUNT MAILORDER!” 


70 James Way, Southampton, Pa. 18966 
Phone Orders Call (215) 322-8599 


BankAmericard/ Visa, 


Card # 
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WITHA 


STRUCK KIT 


You're only hours aw 
it Tractor. Once assembled (a weekend 


you start to assemble your Struck-Ki 
project), 


ALL GEAR 
MAGNATRAC KIT 
with BACKHOE 


(Dealer Inquiries Invited). 


vay from a Business of Your Own when 


your Struck Tractor will allow you to turn your spare hours into 


Cash! Over 30 attachments allow you to tackle almost any “compact-size”’ 


construction, landscaping or gardeniny 


g job. You'll be able to get in places 


P where the “big rigs” can’t and then charge your own price! Buy 


LOW COST j 
MINI-DOZER| O 
KIT | 


STRUCK KIT, Dept. PS118, 


l 
! Name 
| 


factory direct from the leader in the small crawler field and 
be one of the thousands of satisfied customers. Send now ti 


Cedarburg, Wis, 53012 
Catalog showing Struck Tractor Kit construction & 
uses (specify Magnatrac or Mini-Dozer) — $.50. Both 
catalogs — $.75, 

Plans for fabricating Struck Tractor (specify Magna: 
trac or Mini-Dozer) from local materials — $7.00. Both 
plans - 


i 
|] 
|] 
i} 
l 
$10.00. (Refunded on any purchase.) l 
| 
I 
| 


City, State, Zip — 


hers, good profit. 
Have home print shop. Pays 
for itself in a short time. Sold 


SEY 
den. Conn. 06450 


MAIL THIS Kelsey Presses Dept. 78-CK 
COUPON TODAY Meriden, Conn. 06450 
1 enclosed 25c send big catalog and free samples. 


Name, 


Address. 


City State 


PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


f \ onty 
\ /$9.95 


MONEY BACK 
GUARANTEE 


These 

precision 

Flight 

Glasses are now 

available to the public 

for only $9.95. If you could bi 

them elsewhere, they would pr 
Handcrafted, these glasses fe 

frames (in your choice of gold or si 

polished glasslenses. And s 

Capabilities (a must for pilots. gre: 
Your satistactionis guaranteed 

new Flight Glasses are worth moi 

them back within 30 days. Your 
To order, send check or m 

postage and handing} to Pre 
jox 14006, Dept. Q, Atlanta, G; 

ify gold or silver frames.) 

TWO PAIR for only $18 pi 


A LIMITED OFFER FROM PRECISION OPTICS 


RICKA DUO-WHEEL 
CONVERSION KIT 


*Increase 
tire capacity 


Greater 
operating safety 
*Longer tire life 


Write RICKA MFG., 
DEPT. RPS-11 


Pequot Lakes, MN 56472 
for illustrated Brochure 


VISA 


Telephone Listening Device 


Record telephone i 
lecord t conversations in $18.95 


& 


Approx. 1 cu. in. 
Qt. Disc. Avail. 


yo 
LINE. Starts automatically when 
phone is answered. Records both 
sides of phone conversation. Stops 
recorder when phone is hung up. This 
device ts not an answering service 


accept. For catalog of transmitters, 
voice scramblers and other specialty 
items enclose $2.00 to USI Corp. 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 


WITH CATALOG PURCHASE 
ONLY $1.00 REFUNDABLE 


Sove-Built Toys & crates 
2907 Lake Forest Rd. 
P.O. Box 5459= 30 Tahoe City, Ca. 95730, 


WASTE OIL HEATEI 


© Proven è Smoket 
You can beat the 


in shop, farm, home, or busines 
and Heat FREE...use any typ 
waste oil. DEALERS INVITED 
LENAN ENTERPRISE: 
BOX 94 

MILTON, WISC. 5356: 


Info 


87,000 BTU $1.00 


phase motors 
volt single phase power sources 
luty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 


Power Kine 


TOUGH JOB TRACTOR 


Clears deep snow fast with plow or snow- 
blower. All-gear drive delivers more usable 
power—extra weight and big wheels add 
traction. Mows lawns, plows, cultivates and 
more. 25 attach- 
ments. 12, 14, 18 
hp. Free catalog. 
Engineering Prod- 
ucts Co., 1005 A-11 
Anoka Ave., Wau- 
kesha, WI 53186 


NEW CLOCK 
=> CATALOG 


Everything 
for Clock Builders 


+ 68 Clock Kits 
239 Movements 
200 Dials, 150 Hands 
159 Music Box Mvts. 
Brass Hardware 
Moldings & Trim 

100 Pages 38 years experience! 
Don't order until you have seen the most in-depth 
clock builder's catalog. Grandfather, grandmother, 
wall, shelf, school, bracket and novelty clocks 
galore! The hard to find, the unusual are included 
for both novice and experienced horologist. 


Send $1.00 Today for Clock Catalog 


CRAFT PRODUCTS COMPANY 
Dept. 02, St. Charles, IL 60174 


THE DOLL HOUSE 
CATALOG from the 


company with 38 years experience! 


8 House & Room Patterns 
Furniture Kits 
Building Accessories 
Brass Hardware 
Wiring Kits & Lamps 
Wood House & Room Kits 
e Ceramic Bathroom Sets 
e Rugs, Carpet, Fabric 
© 29 Wallpaper Patterns 
œ 1500 Miniature Accessories 
Send $1.00 Today for Doll House Catalog 
CRAFT PRODUCTS COMPANY 
Dept. 90, St. Charles, IL 60174 


Damart’s 
Thermolactyl 
Hood is indispens- 
able in winter, no matter what your mis- 
sion. Soft and snugly warm, it’s worn by 
the British Himalayan Climbing Teams! 
Thermolactyl is the warmest fabric 
known! A single layer provides more heat 
than several layers of ordinary fabric. 
And this great weather beater hood is 
double force—you get twice the protec- 
tion around your head, ears and neck. 
Easy to wash, fast drying, non- 
allergenic. One size fits all. Available in 
navy or sky blue at $8.95, plus handling 
and shipping—$1.25 per 
hood. 


Da Inc. 
1811 Woodbu: 
Portsmouth, 
Yes, I want to be ready for winter’s worst 
with a Damart Thermolactyl hood. Please 


Ave. 
|H. 03805 


Step out in 

cozy com- 

fort, what- 

ever the 
weather. 

Damart’s socks are the 
warmest in the world! 
That's because they're 
made from Thermolactyl, 
the miracle fabric worn by Mount Everest ex- 
peditions. 

These socks protect and insulate your feet as 
no others can. The cushion double knit boucle 
Thermolactyl actually retains body heat. At the 
same time it lets perspiration evaporate so your 
feet always are snug and dry. 

There's no weight or bulk, just comfortable 
warmth in any temperature. Damart socks are 
made in knee and ankle length at $9.95 and 
$6.50a plus handling and shipping—$1.25 
per pair. In navy only. 


Please rush my Damart socks. I enclose a 


d hood(s). I enclose a check i 
ee ear ior ick od case ee check or money order for pair(s) 
O Navy ky Blue length(] Knee length 

Name Name 

‘Address Address 

City City State 


j 

| 

| 

| 

| dling and shipping—$1.25 per hood. 
| as 
| 

| 

| 

| 

| 


i 1 
| | 
| I 
| I 
| I 
| Shoe ‘size and Ankle | 
| I 
| I 
| 1 
| | 
| I 
L i 


— Bamar — 


NOW! Get in on the 
PROFITS in > 


REPAIR! 


Work part time, full time — 


right at home—we help iness! 
you every step of the way. sine? 


No doubt about it...as a small engine pro, you can cash in 
‘on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
just for labor. A simple tune-up earns as much as $17.50 for 
less than an hours work, and parts, engines and accessories 
will add even more to the profit: 


Plenty of business waiting for qualified men. 


46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain Saws, mini- 
bikes, snowmobiles, eneratrs, oars, paint sprayers, snow- 
blowers...the list is almost endles: 


Professional 
Tools And 
Equipment 
PLUS 

HP Clinton 
Engine... 


All YOURS TO KEEP— 
Cost! 


NO EXPERIENCE NECESSARY! 

You don’t need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear 
can't go wrong, and with our famous ‘learn-by-doing’ method 

get practical ‘hands-on’ experience. We also show 
to ed business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 
Send for FREE Facts — Do It TODAY! 

NO Obligation- NO S; man Calis! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. i 


RUSH COUPON TODAY 
BELSAW INSTITUTE 

539v FIELD BUILDING 
KANSAS CITY, MO 64111 


ane 
E BELSAW INSTITUTE 
i 539V FIELD BUILDING 
KANSAS CITY, MO 64111 Sant y 

O YES, please send me the FREE booklet that 
l irk ae starting my own png in I 

ine Repair. | understand there is No Obligation 

that No Salesman will call on me. l 
D NANE. | 
I i] 
t 
t 
I 
z] 


ADDRESS. 
Torry. 

a 
STATE. 


zP. 
—assseseaaeeeaneeenseaes 
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SAWMILL Of Its Kind In The World! 

If you need good, high-quality lumber, don’t let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber .. . even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 


Send for FREE BOOK! Just mail coupon below for 


“How To Saw Lumber” booklet and complete tacts 
on the On Fae! aa Th NO Obi 


ye MACHINERY CO. 

FIELD BUILDING 
KANSAS CITY, MO 64111 H 
Please send all facts and details in 
your FREE BOOK “How To Saw 
Lumber’. I understand there is Ni 
Obligation and that No Salesman will 
call on me. 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


+ Heirloom quality 
© Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
® Easy to assemble, 
parts pre-cut 
e Solid brass West 
German chiming 
movements 
Money back 
guarantee 
© Factory direct 
prices 
© Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR 


CLOCK COMPANY 
‘LARGEST MANUFACTURER 


Cut Fuel Bills 


“HEARTH-AID I1”® The ultimate in 
fireplace efficiency. 


‘INCREASE HEAT OUTPUT BY 500-% 
‘FULLY ASSEMBLED QUALITY CONSTRUCTED 
GLASS DOORS 


ELECTRIC POWERED VARIABLE SPEED FAN 
STAINLESS STEEL HEAT EXCHANGER 
© AVAILABLE WITHOUT GLASS DOORS 


The heat of a fire is sensed by a thermostat which 
activates a fan. The fan pulls cool air from the room 
through the tube where it is heated to over 400 
degrees and forced back into the room at the rate of 
200 cubic feet per minute, easily heating any size 
living area. 


ssERMALIZ, 


For more information 
check your local Fire 


coyRr 


P.O.Box 6! 


, Dept. PS / Brentwood, Tn. 
Phone: (615) 395-4353 


A-1 CHRISTMAS GIFTS 


TRAMPOLINE Kits (Jumbo, 6x12" 
$129.00) Free Literature. | Trampo- | $4123 


1367PS Hwy. 138, Riverdale, GA 


EI 
SS inds You rn Off kup, Cover — Campini Catalog/Photos $2. ‘oo tec gines 
EVERYONE Can Shoot Pool - Gift | ighis. Sim le r Instaliation. ouaranteedi Save $38.5 nm aa Full | in j4. ' Duncanville 
Set -~ Patents, $6.95. TRAIC Corp.. teh 4 SILO ppd a Sio or Rev | Be dae. Box 124, Duncanville, T: 
Midlothian, VA 23113 $100 deposit” Jatara itanufacturing, talog, „Van Com S onns. “i A nu 
a A 292) TX . Hovercraft, Plans, Prd 
OMOTIVE Tools & Eauipment | AAE PEOPLE MOvEI F Bellflower. en Catalog, $2.0 

rtised MAKI MOVE! Powerful Kioore Ol 
teed Brands at send | Horne! Hundreds ot Sounds! For Cars, 3 
pe for Current Specials. | Trucks, Motorcycles, Boats! Free Cata: | AVIATION 


Associated Distributors. A01 Augusta 
St.. cead, OH 45202. 


(BATTERY SAVER! New ‘Solid State 


170 Pixley Street, San Francisco, CA 


ILD your own 
ler — 5th Wheel 


log. Kolin, Box 357 PS-11, Bronxville. 
NY_10708. 


AIRBOAT, | Propelle 


~ SELL Webst Yolume dictionary. 2 AUTO SUPPLIES & Mounte, Surenes, 
AA parketing. plan. ideal, Tor EQUIPMENT eta 


tional Publica- 


tions. 879 son Avenue, Suite 


ERTE Be sith Unimat 3. 
Catal 00, Campbell, 1424 
OH 4551 


JON | GENERATORS “and 


REPAIR COLOR TV'S. Anyone can. 
Write: Publications, Box 235P, Brea, 


1 AUTOMOBILES 
AUTO INSURANCE HALF-PRICE 


Driving, Record, 
Eee ‘Companyi 


trol on 


Columbia, 


5-10%. De! 
Fechneering, Box i688C, 
MO 65201. 


TEFLON Treat Engine Permanently. 
Improve | Lite, , Mileage, 310 Portage 


r False? 50 mpg carburetors. 
. Berea, KY 40493. 


180 | POPULAR SCIENCE 


Madis MOTOR Oil Tester 
1006, New York, NY 10022. Oil Research Associ 
ee aa a a Box 71024. Los Angel 


entr 
eres 
STi platina. CA 96076. 


p ELECTRONIC FUEL INJECTI 
Trou vw 


PORSCHI 14, 
Mechanical or Tetrane) "Mixture Con- 
Dash. on. 


iON 
DATSUN 810/2802 


Amarillo, TX 79107. 


ER’ ive -~ find 
key and, keyhole without 
looking. Send $1.25 for sample. Dealer 


Fu: 
correct ci 


inquiries invited. 
202 TX 75041. 


ae Fonpaid 
Arco “elas, 


npm s Thompson Aircraft 


$24. 
1300 Amarillo Bivd. 


tmiss Inc., Box 


WHEEL BALANCER 
$15.00 TO $50.00. 


e 


3 AUTO TRAILERS & 
CAMPERS 


ir, V. on- 
versions, Removable ‘Alrdrives. Catalog 
Max Box 3301-G. 


336 Fitzwater St. FREE, 
Philadelphia, Pa. 19147 0n» Ba info kit $30. 


Soran Sees eo obo. 
sso Cpr 
E IVE G ENGINEERING CO 


18518-6 SO. BROADWAY. GARDENA. CAL. 90248 


zone man JET MELICOPTE! 

inexpensive, Detailed plan; 
gs «$6.00. Hellcratt, Box 3053 
jo Beach, CA 9 


MOTORIZED HANG, GLIDE 
plete Powergliders, 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft bul 
easily, with ordinary tools. Lawamow 
engine powered. Carries one man 

Flies over Iand/snow/ water, C ompi 


$7. 
Ps, Clintor 


HOVERCRAFT Plans, All Sizes 
slog $1.00. Universal Hovercraft, 
281, Cordova, IL 61242. 


catalog, "Boomers ghia, Ogi 
og. merangMan, 
TENTED) Park, Monroe, LA ee = 


prannion: viTY pulsion Devici 
Brochure. RDA Box B73. 
ESueord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1978 Bargains . F 
sizes $1. 


handlin 
MeCutioch parts”. “Electes Marino, ei 


Merrick Road, Lynbrook, NY 
FIBERGLASS - RESINS - foam 
glass - epoxies - mat, etc. Fi 

Prices - $1.00 for literature < CLARI 

CRAFT - 16S1 Aqualane - Tonawan 

- NY 14150. 


260 DESIGNS, Patterns, Kits. Cati 


logs: Powerboat "$1.75, Sailboat $1.2 
raft, Box 161-P, Brighton, M 


CANOES - KAYAKS - KITS - 

foulded fiberglass - canvas - ply- 
id - world’s largest line - 35c liter- 
re — with beat builder's manual 
00, CLARK-CRAFT - 164 Aqualane 
pnawanda - NY 14151 


JOAT PLANS - FRAME KITS - FULL 


ts - Runabouts - Skiboats 
is ony Hydroplanes Tunnels - 
itoons - porésfishing boa: 

. Easy, proven meti 
amateurs include si 
al instructions 


ods | expecially 
by 


tenings - Fiber 
re - Rigging ~ Spars - Sails 
iler Plans - “How To” books. Send 
(00 ($2.00 Canada) for catalog plus 
po uhSatbuilding Supplies” brochure. 
n-L Marine, 9152 Rosecrans. Dept, 
Bellflower, CA 90706. 


Boat 


ŠOATKITS - PLANS - PATTERNS - 
AMEPACS - largest cata- 
ies - 300 modern “oneoff’ amateur 


ligns in fiberglass - plywood - steel - 
“Stepbystep” instructions 
- outboard - jets 
uisers - sportsfishers - houseboats - 
lanes -~ runabouts - sailboats -~ 
ers - trailersailers - motorsailers 
ihulls - KAYAKS ~ canoes - supply 
logue - resin -~ fiberglass ~ C-flex = 
s - Balsa - hardware - etc, Cata- 
ies $1.00 - with Boatbuilders Guide 
00. CLARK CRAFT ~ 16-S Aqualane- 
jawanda - New York 14150, 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 
iIders Plans only $10.00 Alr 
2.00, Free 
9, Dors 
/45 ft. Dorles, Sharples & Skiffs, Power 
Sail, ‘Action Photos & Dory Lore, only 
00 Alr Mail $10.00 

TEXAS DORY BOAT PLANS 
jox 720 Galveston, Texas 77553 


ELECTRICAL 
PPLIES & EQUIPMENT 


O SEC DELAYED LIGHT SWITCH. 
Bedroom, Garage, ote. UL Listed: 
5. Money Back Guarantee, H&H 
5056, N. 41 Street, Mil- 


Mall 
Plan “Gloucester Gull” Row- 
with 180 page Portfolio 48 Plans 


7717. 
LECTROPLATING 
k. All Metals, Electroplate Metal- 
jonmetallic Items, $7.00, Details 
Pyp Tropic, Box 95P, Palm Bay, FL 


Complete Text- 


ELEPHONES Unlimited, Equipment, 
Iplies, Catalog 50c, Box 1147A, San 
o. CA 92112. 
UTOMATIC SUBMERSIBLE SUMP 
MP. 1/3 HP, 115 VAC Motor and 
gral Control carry One Year Lim- 
Warrant: PH capacity at 5 
head, mbled or Kit form (10 
jutes jembly } free 
hure, Sumpit Pump: $55.50 PPD 
tinental USA Sumpit Pump Kit: 
"80 PED, Cont, USA” Ohio residents 
4% Sales Tax, ACPCO. 1295 
ilton Ave., Lorain. OH 44052. 
INBALL REPAIR Mani Save 
; Make $$$. Comprehensive Trou- 


jhooting Instructions. $5.00. 
& 1840 Folsom, Suite 205, 
CO 8030: 


ENERGY! Make HYDROGEN 
Convert your home, automobile! 

às and instructions, $10.00 RDA, 
73, Concord, NC 28025. 


JAIN + IRRIGATE 
RCULATE + SPRAY 


vy-duty rustproof ball- 
'ingpump.Stainiess 
t.1 HP1200GPH60' high 
000 GPH 25'well.5200GPH max. 144” i 
at.Beltor direct drive. Use ¥ HP or larger. 
ty back guarantee P’pd cash with order $19.95| 
Ne Mead,N.J. 08502 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for January issue (on Sale December 24) 
is November 8. Send orders to Classified Adv. Dept., Popu- 


WINDMILL ELECTRONIC CONTROLS 
SOLID state circuit controls alterna. 


$5.00. Alltron, Box 363, 


WEATI FREE ELECTR 

24 PLANS. Collection, Storage Sun- 
Wind Energy. $1.99 Complete. Guaran- 
Geese ST ‘Solar, Concord, MI 


Details. Send self- 
tamped envelope. Lincliff 
Box 982PS. Centereach, 


REMOVE DANGEROUS 
CREOSOTE. GET FULL 
CHIMNEY DRAFT. KEEP IT 
SAFE! LITERATURE, PRICES 
25c (NO STAMPS). T. 
LANDERS CO., BOX 211 
SPRINGFIELD, MASS. 
01101 


WATERBEDS 


MAKE YOUR OWN! We did—For $110. 
We saved $300. YOU CAN DO IT TOO! 
Our plans tell you how and where to get 
No special tools or skills needed. 
ill be lighter and safer than store 
models. Examine plans at no risk—money 
back guarantee. Order now. Send $4 to 
Adams Distributors 
Box 351-S 
Port Huron, Mich. 48060 


WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 


Sara mie pepan a o 
ly has book, price nt, 
= s; pa ee co Ban Ta TE 
Grant NY 14207 


lypropolene replacement cartridge NSF 
Epproved — complies with FDA 
Lee like with, extremely direy waist 


‘4 
Bites st" ship andl 


order. 
Whitstthee H20, FILTER Co. 


Warp 10-Micron 4817 1 
i ‘Minneapoli 


Ppa 


[AUTO ALTERNATOR TECHNOLOGY HANDBOOK 


The NUMBER ONE HOTTEST selling energy 
saving publication of 1978-Thanks to YOU- 
The P.S. classified audience. RISE UP-SEE + 
SAVE $5.00 PPD. s.. WINDTAP s+« by 
ESSCOA! Gives you supplemental energy, SAVE: 
FUEL, is BUDGET PRICED (cost effective). 
Pays for itself in MONTHS instead of years. 
Send for further info. 25¢ for handli 
ENVIRONMENTAL STABILITY SYSTEMS - 
BOX 2004 MT. VERNON NEW YORK 10550 
SEND US YOUR NEEDS! 


Country Living Needs 


Coffee Mills, Kraut Cutters, Oil Lamps, Oak 
Kegs, Churns, Copper Kettles, Wash Pots, 
Wood Stoves, Harnesses, Windmills, Plows, 
Pumps, Cider Presses, Canning Supplies, 
Hardware, & much more! All New Goods. 
255 page Illustrated Catalogue $3.00, 


Dept.PN Rt. 3 Crossville, TN 38555; 


lar Science, 380 Madison Avenue, New York, NY 10017. 


EFI NT Olin Solar-Bond plates ai 
factory price. Also, complete collector 
modules. Weather-Made Systems, Rte. 
7, Box 300D, Springfield, MO 65802. 

ROJECTION TV . . . Convert your 
TV to project 7 Foot” picture... 
Results equal to $2,500 projector 
Total cost Less than $20.00. PLANS & 
LENS $16.00. Ilust information 
FREE. Macrocomn, Washington Cross. 
ing, PA 18977. 


SCIENTIFIC SYSTEMS INC., 
[Now at last offers in kit or completed formi 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low} 
nd high powered lasers, micro-mini-voice| 

ultra sonic devices, super high} 
lors, intrusion and sensing de- 
vices, scientific personal protection items, 
nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC.| 
Dept. S1, Box 716 Amherst, NH 03031 


nergy - Plus 
Booklet of Plans available for do-it- 


© CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW COs Laser 
100 KW Nitrogen UV Laser 
Helium Neon Gas Laser . 
Solid State Laser Rit 
Solid State Laser Pistol 
Dye Laser 
Pocket Laser P 
COMPLETE ITEMIZED LIST of 
laser companies with addresses, phone 
numbers and available specifications 


sheets . «$5. 

LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 
‘on latest laser developments — auto- 


matic updating available . $4.00 
LASERS UNLIMITED 


Dept. L1, Box 716 
Amherst, NH 03031 


SAVE! BUILD Your ‘OWN 
Mein. POWER TOOLS 

METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 


@ i8-in. BANDSAW 
© 12-in. BANDSAW. 
e 
e 


to 


$500 


(O-in. TILT/ARBOR SAW 
S-in. TILT/TABLE SAW 
© SPINDLE SHAPER 
OMB. DRILL PRESS LATHE 
@ 6.in. BELT SANDER -A 


KITS FROM $31.99 TO $115.99 

Featured in Popular Science, Mechanix Illus- 
fated. Sold for 32 years. 74,000 in use. Satis- 
faction guaranteed. Send $3.00 each for plans 
(Ist cl. postage prepaid) stating tools wanted, 
Catalog included. Or, send 50¢ for Catalog! 

GILLIOM MFG., IN 
Dept. PS-11, St. Charles, Mo. 


Alternative Sources 
of Energy magazine 
Projects, plans, 
energy information using solar, 


wind, water, methane, and more. 
Subscribe now! $10 for 6 issues/yr 
Write for free brochure. 
ASE, Dept. P 
Rt. 2, Milaca, MN 56353 


JOG SPLITTER PL 


Save money! Build your own Log 
Splitter! Reduce logs to firewood 
in a jiffy. Easy to build with our 
professional plans. Safe to use and 
compact. Has ram force 14,000 Ibs. 
and 17 sec. cycle. Uses 5 HP lawn 
mower engine. ORDER YOURS 
TODAY! Only $4.95 postpaid, 


ARMOR PRODUCTS, Dept. LS 
Box 290, Deer Park, N.Y. 11729 


INVERTERS 


Invert 12 volts DC into 115 VAC 60 cycle! 
10 Kilowatts & more possible! Run refriger- 
ators, furnaces, anything! Big NEW solid-state 
inverter technical manual: Learn how they 
work, who makes them, where to gat free 
plans! With diagrams, photo's, and addresses! 
$5.00 includes 1st class post. SEND TODAY! 


@ Compressed Air! ® 


Learn about single-stage, multistage recipro- 
cating compressors.. Double-acting, 

ing. Their advantages, disadvantages. Power 
requirements, lubrication, piping, tank sizing, 
filters, resonant pipe lengths, intercooling, 
water cooling, and more! Learn what air tools 
are available, who makes them, and more. 
New jam-packed manual! Drawings & photos! 
‘Sent Ist class! Guaranteed! only $6.00! 


Alternator Secrets 


Get 3 to 10 Kw at 110 volts from auto alter- 
nator! Build portable power plant. Charge 
batteries, weld, run power tools, lights, ete... 
Get 110 volt AC for transformer devices (not 
motors)! Secrets for windmill use! Build cur- 
tom regulators! Morel Heavily illustrated 
jam-packed manual. Sent 1st class! Guaran- 
toed! ORDER TODAY! only $4.00 


Run THREE-PHA/E Motors 
on SINGLE-PHASE ! ga 
—Capaci- ~ 


TECHNICAL SECRETS: Build wood stoves, 
Savonius windmill, tan hide, repair diesels, 
build log cabin, smoke meat, books on lathes 
& accessories, plating, lost wax casting, foun- 
dry work, solar energy, much more! WRITE! 
LINDSAY, BOX 12-S8, BRADLEY IL 60915 


12 HOME CRAFTSMAN 


‘CLOCK MOVEMENTS and Accessories 
Catalog $1.00 (refundable). Elcraft, 
FOB 1521-CF, Huntington Beach, CA 
92647. 

1600 CATALOGS listed and de- 
scribed, Sources for everything imagin- 
able, $3. 00, MASTERLOG, Box 24413E, 


HOW TO BUILD Baby or Doll 
Cradles, 18th Century or Colonial Style 
Patterns. $4.00, Three for $10.00. 
Americana Designs, 5308 Mallory, Fort 
Worth, TX 76117. 


CLOCK MOVEMENTS. General Time 
GT-360 transistorized battery operated, 
Includes hour, minute, second hands 
and mounting hardware. $9.75 post- 
paid. 2 for $18.00. Pertabco, Dept-S, 
Box 40686, Tucson, AZ 85717. 
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“GETTING Started in Stained Glas: 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 

CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00. Refunded with first 
order. Traditionai, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. CS-78, Evanston, IL 60201. 

PLANS for making Template PRO- 
VINCIAL DESIGN KITCHEN cabinet 
doors, All you need is router. $6.95. 
Tri-Us Inc. Dept, PS #11. Box 426, 
Bellmore, 11710. 

woop -~ Domestic and Imported 
dwoods, 4000 items! Clock, musical 
instrument’ kits. Tools 
prices. Hard-to-find 
page ‘catalog 50c, Cri 
BX-118, 2729 Mary, 
60608. 


Information: 


MAKE smoking pipes. 
Č s9211, Chicago. IL 


Pimo, 
‘60659. 


SN8, Box 59211, 


“OUR FOUNDRYETTE” BLAST FURNACE 
toa ICE 1935 
Schools, Inven- 
Make your own 
castings of any metal from 
cast iron, down to lead 
and zine, Available in sizes 
from 114 to 285 ibs, RED 
BRASS, Complete units 
furnished with ali sizes. 
Send 25¢ for cirewlar. 


KANSAS CITY SPECIALTIES CO., INC. 


VENEERING I 
CATALOG 


Ky. 


12A FOR THE HOME 


AMAZING wood heater - automatic 
forced air - heats entire home - 2 
models from $269.00 - Write Box 3, 
Rockton, IL 61072. 


YOUR OWN POWI 


Most advanced, 
extremely economical Wind-Electric 
systems, Valuable dealerships, Ultima 
Corporation, Coppitt Rd.. Key West, FL 


(4 


E Will Not RAVAGE Your HOME 
with a tested and proven system that 


extinguishes fire. Details $2.00 to: 
Dept, PS 11, Box 585, Rockford, MI 


ERFUL COMPUTER ANALYZE 
YOUR SOLAR HOUSE, Technical Re- 
port Improve Performance. Send design 
and $15.00 to Glotech, Box 714, 
Cambridge, MA 02139. 


13 TOOLS & MACHINERY 


chuck with Unimat 3, Lathe 
$1.00. Woodworking 
Shop Suppl 1,00. Campbell. 
Barclay, Springfield, OH 45505. 


Cutting Lathe $66.80. 
15048 Proctor, Industry, “CA 


Taig. 
91746. D 
BANDSAW BLADES, Any Size, Free 
Catalog, Bandsaws, 8921hy49, Sonora, 
CA 95370. 
VERTICAL MILLING MACHINE $890. 
INDUSTRIAL Lathes, Drill Presses, 
Discount Prices. Free’ Catalog. Bear 
Instrument Co, 


P.O, Box 6461, Beau- 
mont, TX 777 


CUSTOM WELDED 
BAND SAW BLADES 
Welded to length. Metal 
cutting 7¢ per inch. 
Wood cutting 6¢ per 
inch. %4" - yr = y”. 
Postage/handling chg. 


70¢. 
DU-ER TOOLS 
Ind. Bh 


nig pot mage, tage 
Ee Sch I ee 


TOOL BAGS 


NUT-SIZE 


H EX REthread 


USE ANY WRENCH 
No. C7 Seven coarse 
thread Dies, Va” tara 
Sy". Work’ wherever 


DIES 


Will pay for the set! $4 


Get both 7 Piece Sots 
tor $7.50 


MAKES A GREAT GIFT 


© SATISFACTION 


eludes 44" die. True ® SATISFACTION 


e works in’ tight 
x $s 
FS, Fight FINE 
thread 4" thru 34 dies. 
Will not undercut; repan 
fit ike new! $ 
Get both 8 Piece Sets 
for $9.50 


JAW MFG. Resano. ra 


Reading, PA 19603 


15A ENERGY SAVING 


UNDERGROUND HOMES 1978 - The 
energy efficient low maintenance 
homes of the future. Our booklet 
contains advantages and disadvantages. 
helpful building tips and six different 

lans. Send $5.00 “refundable on 
to: Underground Homes. 


+ PLEASE ADD 
50e Bach for 
Posture 


P.O. Box 1346-S, Portsmouth, OH 
45662. 
SAVE 15% on heating/cooling. Au- 


tomatic Temperature Setback installs 
without tools, 110V. UL listed. $17.95. 
Bright Idea, 2618 W. Overhill, Peon 


FLUE RADIATOR Recovers Flue Pipe 
Heat Loss, Stoneberg Manufacturing, 
Brockport, PA 15823. 


SURPLUS TEMPERED GLASS 
BUILD Solar Collectors, Green- 

roomadditions. Buy Direct and 
rite: Custom Glass Products, 
Box 82, Schofield, WI 5447 


SLASH heating costs by 30% with 
inexpensive, clear INSIDE STORM WIN- 
DOWS, casy installation. P.O. Box 
19785, Columbus, OH 43213. 


SAVE MONEY. EXPANDING FOAM cures in| 
e. Adhesive. Stops AIR INFILTRATION. | 
ne can expanded foam equals 25 tubes 11 
oz. Caulking, $12.95 ppd. ELECTRIC HOT 
WATER HEATER TIMER SWITCH. Save $10] 
mo, Guaranteed, $32.95 ppd. SET BACK 
THERMOSTATS, $52.95 ppd. Dealer In- 
quiries. 


P.o. Box 330, Esser fnclon, VF 05452 


“REFRIGERATION SYSTEMS" 
Cut The Cost of Refrigeration by 80%! 
6 months out of a year run a refrigera- 
tor for 1/20 the cost of conventional 
systems. For Plans & Parts List Send 
$10.00, check or money order to: 

R. T. DANIELS REFRIGERATION 
Route #2,  Insanti, MN 55040) 


15B ALTERNATE ENERGY 


WATER Storage Tanks - Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
Capacity. Write: Box 3, Rockton, IL 


SOLAR WINDOW SHADE: Make or 
Reflect heat through East, South and 
West Windows. 


window frames. Instructions, 
and pulls included. Quality Material 
$19.95 plus $2.00 postage. Sunwise 
Products, MacBrud Corp.. P.O. Box 
431104, Miami, FL 33143. 


PROVEN Solar Components - Com- 
plimentary _ Catalog Sunsource of 


Arizona, Box 27308, Phoenix. AZ 
8506 
ENERGY INDEPENDENCE!!! 


methane easily, cheai 
Home Everywhere, Aurora, OR 97002 


ENERGY RESEARCH UPDATE: cata. 
logue of books, magazines. articles, 
etc. (over 1000 titles. 1973 - pres. 
ent.) For catalogue and three quarterly 
updates. Send $15 to: ERU Publishing, 
615 N. Walnut, Bloomington, IN 47401: 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 


SOLAR Window Heater. Build for 
under $50.00. Send $: 


3.00 for plans. 
Sunergy, 21 Savoie St.. Bedford, NH 
03102. 
16 CONSTRUCTION 


PLANS, BLUEPRINTS 


PLANS. Nationally advertised plans 
able through Pond Brook 
Canoes, Summer homes, 
working, Hobbies and more. 
Send $2.00 for catalogue to: Pond 
Brook Products, Inc., Box 301, Franklin 
Lakes, NJ 07417. 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar-fire alarm Equip- 
ment At DISCOUNT Prices!! FREE 
Catalog!! Steffens Alarm Supply, Box 
624G. Cranford, NJ 07016. 


COMPLETE SELECTION of Burglar- 
Fire Alarm Systems and Parts, Free 
Catalog. Emel Electronics, Box 146-ET, 
Sheffield, MA 01257. 


PROFESSIONAL ALARM EQUIPMENT 


at Below-Wholesale Prices. Catalog 
$1.00 (Refundable). Capco, Drawer 
. NV 89450. 


19 MOTION PICTURES 


‘SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and black/white. Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 
gart, Selznick, ‘hundreds of titles, Free 
illustrated catalog. Niles. Box 1576- 
PS, South Bend, IN 4663: 


VIDEOCASSETTE - SUPER 8 - 16MM 
ENTERTAINMENTI Free Catalogs. Speci- 
fy format. Cinema Eight. Box PS, 
Chester, CT 06412. (203) 526-9513. 


Whole movies 
at half price. 


Three terrific classic comedies 
starring Laurel and Hardy, W.C. 
Fields or Buster Keaton on sale 
now. Outstanding values. Up- 
roarious fun. Send $1.00 for in- 
formation and sixty-eight page 
Film Catalog listing comedies, 
westerns, dramas, horror and 
others. (Or send $1.00 for 
Video Catalog with more than 
140 titles.) Write: 

Blackhawk Films, 


Dept. 4611 
Davenport, lowa 52808. 
21 HOBBIES / COLLECTIONS 
COLLECT Military Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 
11510. 
23 MINERALS & 
PRECIOUS STONES 
GOLD, 10 Small nuggets panned from 
Oregon 'Streams $1.00. Robert Brandt, 


Sweethome, OR 97386. 
25 FORMULAS, PLANS 


ETC. 

5000 MONEYMAKING Formulas - 
Catalog/Manufacturing Secrets $1.00 
(Refundabl GWA6, Box 193, 
Brookfield. WI 53005. 


HENLEY’S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac. 


teal, “accura 
information 


used in the home, farm, workshop or industry 
‘of thousands of 


put 28s postage & hanaring. 
Beaters inquires invited 
EMBASSY SALES Dept. PS30 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & 


CHEMISTRY 


ECONOMICALLY — Priced-Apparatus, 
Chemicals. Discounts Catalom e-$1.00. 
Hagenow Laboratories, Manitowoc, Wi 


CHEMISTRY catalog 50c. 
list. Laboratory Sales. Box 
Brighton, MA 02135. 


Specials 
161-B, 


CHEMICALS, apparatus, proj 
books, wide selection. Catalog $1.0 
Send to: Pioneer Industries, 14a Hui 
ey Street, Nashua, NH 03061 


ECONOMICALLY Priced! Scienti 
Supplies, Catalogue $1.00. Starr Scie 
tific, 916 Madison Street, Manitow: 
WI 5422 


POWER PILLS Make Hydrogen g 
from tap water. Inflate balloons, ama 
Zour friends. 10 pills, $5,00 ppd. So 
Energy Company, Box 151, Houstc 
TR 77413. 


**LASER & SCIENCE PLANS ** 
FIVE LASER PLANS - $8.00 
SER “$9.00, 


SERAMA''® LASER SHOW-$19.0 

Catalo; $2.0 
$Royalties Paic 
Box 1015, Clai 


AMAZING ELECTRONIC 
~N PRODUCTS 4~ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF. 
LE, PISTOL, POCKET - SEE IN DARK : SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA S 


WELDING-BURNING 


TUNWAND. TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION unb 


CATALOGS 


Dupi. PA, Bex 714, Amherst, NH 03091 


LASER OR PHASER PISTOL Comple 
lans for Bui 
ing—$2.75 ea 
INVISIBLE FOR 
FIELD—$2.00. MO 
MAN ROBOT—$2 
Horoscope—$2.. 
LASER COMMUNICATIONS ... 
MAGNETISM and its effect on the liv 
system ....... ie 
Catalog of super Science | Projects—7: 
WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


27 PLASTICS 
GASTOLITE pours like water, has 
ens like glass without h Crys 


clear, colors, Embedding, coating 
bilities unlimited, for tndustry, labor 
tories, craft work and gifts, Reprodu 


your designs with a variety of mc 
materials. Profitable, Ilustrated Man 
Catalog. $1.00,, | Castolite, | De 
TEMPS, Box 391, Woodstock, 


60098. 
29 


LOG CABIN & 
HOME BUILDING 


BUILD LOG CABINS, Rustic Fu 
ture, Fireplaces!!! Completa Manual, 

Plans, $2.) Houl 
inuitder's Carpentry Handbook, ` $6- 
Guaranteed . . . Bilder, 956 Spriny 
Atlanta, GA 30306. 


31 NURSERY SUPPLIES 


GROW Ginseng, 
Have seeds, roots, Goldseal, Full Inf 
mation, G. Collins Viola, IA 52350. 


32 REAL ESTATE 


“CANADIAN 
Our “63rd year, Catalogu 
$2.00. Tax Servicer Suite 404" 
85 Bloor Street East, Toronto, Oni 
Canada M4W 1B5. 


OWN CANADIAN LAND FROM $47, 
AN ACRE. Properties across Cani 
Low payments. Cottages. hunting, fi 
ing, investment, Free Catalogue 


Very, Profitan 


Country 


dian Estate Land, Dept, 22, 
Lawrence Ave. W., Toronto, 
M5M 3A8. (416) 789-4536, 


CATALOG! 
2, Coast to Co 
UNITED FARM AGENCY, 612-PS 
47th, Kansas City, MO '64112. 


FREE! Big Fall-Holiday Catal 
Over 5,400 Country, properties 
scribed, ‘pictured! Land, Farms, Hon 

Recreation, 


ic from the „Worl 
Largest! STROUT REALTY, INC., 7| 
Dearborn, Dept. 5810, ‘Chicago, 


FREE CATALOGI All Types Propel 
Photos! (Offices in 12 States). 
BUY Real Estate Agency, Inc., 
589-PS, Little Rock, AR 72203 - 
238-7516. 

FREE CATALOG - Arkansas 
Missouri or Oklahoma (state pre 
ence). Photos, farms, ranches. 
LOW ‘TAXES, good water. Wri 
Mart, Box 2420, Dept. 2. Little 
AR 72203, or Call Toll’ Free 1-8 
643-8073. 

WYOMING RANCH LAND, 10 acr] 
$40 down. $40 month. (Offer } 
in California.) Owner - Mike Gautt 
9550-A-Gallatin, Downey, CA 90240 


GOVERNMENT LANDS - from $ 
Acre! “Buyer's Guide”... plus 3 


wide listings - $2.00. Surplus 


Box 19107-FK, Washington. DC 20 


[83 SPORTING GOODS, 
FISHING TACKLE, ETC. 


SWISS ARMY TYPE KNIFE 


All purpose wonder knife. Red 
handle. Sturdy survival knife 
with 12 Stainless Steet 
Blades. per- 

fect for lish- 


ing, camping. 
work and play 


Guaranteed 


‘Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. E-11-PS 


CAMPING 
EQUIPMENT & TENTS 
CAMPING Equipment, 1000 Quality 


items, Discount Prices. Campmor, Box 
407P, Bogota, NJ 07603. 


35 AQUARIUM SUPPLIES 
ive Sea Horses aduAfium 


clades 6 adults nl up 19 30 ponis from 
x male, marine tait; fond Kea honie ee 
cova 


34 


fans ne nat 


Insructios, $8.00 
{GINNERS KIT: 4 adults and vp 030 ponies 
Brom pepnant male satt, food, sal plant and $- 
tsritions 83.08 
GE DELUXE AQUARIUM andal aoe | È 
cs wih 10 aus and up 10 6 ponies 
pregnant males, $11.98. 
Ais pape, Vis Mad Live every Guaranteed. 
i Horses, iae. Bapt PS 116, Bar 306, Cra ates, Fi 3134 


p9 EARTHWORMS, 
CRICKETS,FROGS 


FREE Literature — We Teach You 
fo Raise, Sell Fishworms. Crickets, 
2-inch African Worms, Carter Farm- 
2. Plains, GA 31780. 


EARN Money raising 

ckyard. je. basement, 
structions, startling market facts 
aven-121, Cedar Hill, TX 75104. 


O HUNTING & FISHING 
INFORMATION 


QUAIL And Equipment Catalog. Also 
jooklet "How To Produce And Sell 
Ruaii Year Around.” Send 25c to: GOF 
Mtg. P. O. Box 1552-K, Savannah, GA 


2 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! 
urpl optical bargains, Lenses 
Prisms, Telescopes, Binoculars, etc, 
jacgers, 891G Merrick Road, Lynbrook, 


3 GOV'T. SURPLUS 


GOVERNMENT Surplus, Buy in Your 
wi! $2.00, SUR- 

30177-PS HEADQUARTERS 

WILDING, Washington, DC 20014. 


fishworm 
Free in- 
Oak- 


Thousands Wi 


URI 
$3.00. Island Enterpris 
itlewood Wy. Oak Harbor, WA 98277 


0. 
00, GSURPLUS, 
yracuse, NY 13221. 
“GOVERNMENT SURPLUS Directo- 
Buy 250,000 „items (including 
ps)... low as 2c on dollar! Most 
mplete information available - $2.00. 
URPLUS DISPOSAL, Box 19107-FK, 
JASHINGTON, DC 20036 


878 SURPLUS Army, Navy store 
page illustrated catalog, Send 


Lod Buvel 3037 North Clark, Dept 
11, Chicago, IL 60857. 


5 BODY-BUILDING, 
SELF-DEFENSE COURSES 
IGGER, More Powerful 


1 Most famous Muscl 
erici klet. Universs 


Box 2009-PSK, 


Muscles = 
-Course in 


Free Bool 
jox 6694, Detroit, MI 48240. 


POWERFUL Body Fas 
ree 


l Guaranteed! 
Information, American Power- 
Box 667T, Minneapolis, MN 


COMPLETE PROGRAM for rapid mus- 
le, development. $4.98. Dynamic 


jodybuilding, Box 8421, Wichita, KS 

7208. 

6 PROFITABLE 
OCCUPATIONS 


FREE catalog, Repair air condition- 

Pg, refrigeration. Tools, supplies, full 

fstructions. Doolin, 2016 Canton, Dal- 
|. TX 75201, 


HOW To Make Money writing short 

paragraphs. Information free. Barrett, 
Dept. C86X, 8 South Michigan, Chi- 
cago 60603. 


MECHANICALLY INCLINED INDIVIDUALS 


JANTE! 


Assemble electronic devices in your home. 
Get started in spare time. Experience, Know- 
ledge or Investment Not Necessary. Expect 
big profits: $300 - $600Wk. Possible. Write 
for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


NEW — What are stocks, bonds, 
investments, savings? No-nonsense 
Money Market Language answers ques- 
tons, | gatistaction wuaranteed, Send 
jox Pi 

Beoe ne Box 251, Park? Ridée, T 

UNUSUAL BOOKS, Silencers, Lock- 
mithing. Crime, Police Manuals. Survi- 
Self-detense, much more! Unique 


catalog $1.00. ‘Unusual Book: 
264. Mason. Mi saa. SPO 
CLOCK and Watch Repairing Books, 


Tools. Materials. Free Calalog, North 
American. Box 77BYA, Fox River Grove. 
IL 60021, 


48 TOYS & GAMES 


LIGHTER-THAN-AIR toy balloons. 
Make inexpensively, Complete informa- 
tion $1.95. KWW, Box 224, Rockford. 
MN 55373. 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog. 1800 Funmakers. Jokes, Tricks. 
Science, Sports, Hobbies, Jeweiry, Bar- 
gains. Johnson-Smith, C-2, Mt, ‘Clem 
ens, MI 48043 


MAGIC TRICKS, 
PUZZLES, ETC. 


NEWI Largest magic catalog ever, 6 


free tricks, book of 50 tricks, $1.00, 
Marshall Brodien, P.O. Box 111S. 
Palatine, IL soaa = 

PROFESSIONAL Magic! Factory, Di- 


rect to You. Giant Catalog — $1. 
(refundable). Hank Lee's Magic Facto: 
ry. Dept. PS11. 24 Lincoln Street. 
Boston. MA 02111. 


51 COINS & CURRENCY 


HONG KONG Dollar only 10c Uncir- 
culated cupronickel dollar. Limit one 
Adults only, Plus price lists, Littleton, 


Coin Co.. Dept. KH-2, Littleton, NH 
03561. 

3 OLD Liberty Head Nickels Only 
$1.00, Issued before 1913. Limit 1 set. 


Adults only. Plus price lists, Littleton 


Coin Co., Dept. HL-2, Littiet 
Saes 33 Sonem NH 
25 OLD Mercury Dimes. 
$17.95. Coin House, Liberty Bank 
Building, Suite 108,” St. Paul, MN 


52 STAMP COLLECTING 


FIFTY Free stamps. Approvals, J&D 
Stamps. 396 Avery Street, ‘South 
CT 06074, 

FREE Worldwide packet, 
provals. Froelich, 
iene ÏL 60053. 


Penny ap- 
Box 412-B, Morton 


50 DIFFERENT Old U.S. between 
1861 and 1939 - $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 44907. 


TAPES: Blank, Prerecorded. REC- 
ORDS. Bargains! Catalog $1.00. Tower, 
Lewes. DE 19958. 


‘WOW! 110 All Different German: 
10c. Commemoratives. Airm: 
Values. Big Catalog. bargain 
fine stamps from our approval service, 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept. A118-PS, 
Jamestown, NY 14701. 

50 DIFFERENT Old U.S. Revenue 
Stamps $1.00, Winchester Stamps, Box 
3592, Mansfield, OH 44907. 


WORLDWIDE COLLECTIONS! 60% 
DISCOUNT! 15 Beautiful sets $2.00 
value). Guaranteed! Luna, Box 
CA 90051. 


110 DIFFERENT, Space. Etc. Only 
Loc Approvals. Jey-Lyn, Dept 178-J, 
Chittenango, NY 1 

SEND Only 10c To "ties Collection of 
U.S. Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beautiful 
stamps and collectors supplies _ also 
included, Mystic Stamps. Dept. 
Camden, NY 13316. 


FREE! Big Bargain Catalog — New 

Edition listing thousands of barcains 
including U.S. and B.N.A. stamps, 
packets, albums, 
Plies, ‘Also, fine stamps 
approval service which you may return 
without purchases and cancel service 
time, Jamestown Stamp. Dept. 
PS, Jamestown, NY 14701. 


RECORDS - TAPES! Discounts to 
no purchase obliga- 
tions; newsletter; discount dividend cer- 
tiflcates: 100% guarantees. Free de 
tails. Discount Music Club, 650 Main 
St, (pet. 4-1178, New Rochelle, NY 


57 MUSICAL INSTRUMENTS 


‘SAVE! Name Brand Instruments, 
Accessories. Catalog, 25¢ handlin, 
Freeport Music 114C Mahan St., 
Babylon, NY 11704. 

GUITAR, Banjo, Violin, Mandolin 
making materials, 


books, piano tuning kits, Cal 
Guitar Genter, Box 15444, Tulsa, 


PIANO and Player Piano servicing 
and repair books. Catalog $2.00 (re- 
fundable). Vestal Press, Vestal, 8, NY 


INTERNATIONAL Catalog valuable to 
makers, repairers or 

Imported woods, parts, 
kits. Fine German-made violins, 
cellos, basses and bows, Send 
tor, catalog, Credit certificate 


25c. 
OK 


violas, 

9 

worth $1.25 enclosed with catalog. 
Dept, 


International Violin Company, 
SN. 4026 „W. Belvedere Ave.. 
more, MD 21215. 


Balti- 


| 300 DIFFERENT Worldwide, Plus 
Inexpensive Beginner's Packet Approv- 
. $1.16. Fies, AGU, Thornville, OH 


“INVERTED ERROR” + 100 Differ- 
ent United States. 35¢ with approvals, 
ine Stamps, Washington, DC 


OLDER U.S.A. On Approval, Surpris- 
ingly Good Selections For Adult Collec- 
1885. Lowell, 


tors. Rivertown, Dept, 


MI 4933. 

SPECIAL - 400 U. 
Wright, Box 753P, 
21740. 


stamps Unlimited. Box 2295. R 
200, MI 49003. 

TOPICALS! Penny apiece! Take 10 
to 50 with approvals. Stewart Kent, 
Box 3812X, Laramie, WY 82071. 

FIFTY Olympics, Pictorials; 25c, Ap- 
provals. Ross, Box 564-PS, Yonkers, 
NY 10702. mar 

WORLD Stamps. All - different: 500 
$1.65, 1000 $3.60, 2000 $8.30, 3000 
$14.60. 5000 $36.00, 10,000 $95.50. 
PICTORIALS: 500 $4.40, '1000 $8.80. 
2000 $22.00. 5000 $57.80, 10,000 
$145.00. Packets Catalog 15c. Ulery, 
1016 Meridian, Mishawaka, IN 46544, 


10c from Japan, China, Bulgaria, Hong 
Kong, ete. With exciting bank note 
selections on approval which you may 
urchase or return. Send 10c today. 
tart enjoying this fascinating hobby. 
Jamestown Stamp. Dept. B118-PS, 
estown, NY 14701. 


54 RADIO, TELEVISION 


GOVERNMENT surplus 
gadgeteers illustrated catalog 
Meshna, Nahant, MA 01908. 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell, 4217S University. 
Diego, CA 92105. 


electronics, 
25c. 


00, VALUE, 100 different United 
States, Commemoratives 31-00: Bryson 
612P White, Toledo, OH 43605. 


FREE Surprise collection sent with 


POLICE Scanners, Cr; 
nas, Radar Detectors. CB’ 
19224, Denver, CO 80219. 


FREE PROJECTION TV PLANS! 


PENPRO PS-11, Box 561. Canton- 

MATT . 1784 Union, San Fran- ment. FL 32533. 
PENNY Approvals! Regardless Cata- FREE Educational Electronics Cata- 
logue! Kloster, 4164— 52nd St., San | log, Edukits | Workshop, „ Department 


Diego, CA 92105. 


50 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of Occupied 
Nations, Only 25c, Approvals included. 
Willett ` Company,’ Box 338-S. York- 
town Heights, NY 10598. 


100 FASCINATING Turkey Stamps 
(all different) only 25c. Adulta oniy 
Goliath Co., Dept. Y-2, Bethlehem, NH 
03574. 
50 YEARS Old, fifteen different 
over fifty years old — 
ovals. Jaxon, Box C11 
NY 1080: 


New Rochelle, 


WOW - 55 Different U.S, Stamps! 
Only 10c. Includes old issues, com- 
memoratives, high values. airmails, 


plus hard to get, $1.00 stamp — 
10c (offer to Adults Only) to Goliath, 
Dept. WA-2. Bethlehem, NH 03574. 
FREE U.S. $1.00 Stamp. 
Commemoratives. Airmail, 


‘Older 


UNITED STATES — 10 Different 
Flag stamps 15c. Approvals. Blachman. 
Box 147D, Homecrest, Brooklyn. NÝ 


BARGAIN: 50 diferent 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


FREE Literature — Make Big Money 
ing Fishworms and Crickets. Carter 
‘m-10, Plains, GA 31780. 


FREE duplicate exchange—2c ap- 
provals. Belden, Box 4175, Dearborn, 
MI 48126. 


BUILD YOUR OWN TV CAMERA 
“Ideal for home & business” 


sation, "hugs 
PHONE OR WRITE FOR FREE 
RigstRaTeD CATALOG OF KIS 

IAL 402-987-3771 today! 


1305 BROADWAY st. n. 
DAKOTA. CITY. NEBR. 6873 


ELECTRONICS, 
STEREO, HI-FI 


ATV Research 
55 


Aiso factory assembled 104 PACE CATALOG $2 


KITS 


56 RECORDS, TAPES, etc. 


‘OLDIES —45 RPM Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


s=, ACCORDIONS 


catalog and Importer prices. 
1 ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago, II. 60641 


58 SONG WRITERS 


LYRICS, posms, for musical setting, 
recon bulous $1,000.00 offer! 
Satisfaction guaranteed, Free publish- 
ing, promotion, copyright information, 
Talent, 17PS Longwood, Quincy, MA 


POEMS set to music. Naghville Music 
Productions, Box 40001-PS, Nashvill 
TN 37204. 


POEMS Wanted. Songs Recorded. 
Broadway Music, Hox 7438-PS, Sara- 


sota, FL 3357. 
60 BUSINESS 
OPPORTUNITIES 


part time. 
and a business of your 
figure income potential, S.l 


Uocturers "9701" Wilshire Boulevard, 
Beverly Hills, CA_90212. 
FREE Mailorder Dropship | 


er's World, Box 1358-P, 
SD_57101, 


Details -— Hydraulic Parts Supply, 
Dept. S. Box 4157, Brownsville, TX 
78520. 

ADVERTISING Business - You Own 


Itt $400 first week or money back, 
Write: Action Ad Clock, Room AC-3- 
HL, 1512 Jarvis, Chicago, IL 60626. 

“SELL Books By, Mail.” Booklet, 
COMPLETE program, 25c (Refundable!) 
EPS, 1518 Luray, Pittsburgh, PA 
1523: ay 

SOLAR Energy Dealerships Avail- 
able. Full line, Colorado Manufacturer, 


Solar Development, Inc, call: (303) 
343-8154. Write: 3323 Moline St., 
CO 8001! 


NEWI Signatures set in Plastic for 
ne Saat badly 
Complete Details 


$5.00. 
McQueeney, 


|, GOLD STAMPER Personalizes Every- 


ells | its 


thing! MONEYMAKER!I FREE Sample! 
Seaport, P.O.B. 7295PS, North Bergen, 
NJ 07047. 

HOTOGRAPHY Business - Start 
Your Own, Big Money, Details: TERI- 
CO, 9156 Walsingham Road, Largo, FL 


33543 Fara 
OUNCE! FREE 
SILVER, BOX 548, 


ments. 


Globe Reports, Box 


Louis, MO 63139. 
MAILORDERII Profitable home busi- 
ness. Experience | unnecess 


PA 15701M. 
VENDING Machine, No 
Routes earn amazing profits, 
logue Free. Parkway 
TS30PSB Greenspring Drive, Timonium, 
Maryland 21093. 
ANO Tuning learned quickly | a 
home! Free information, Empire School, 
Box 450327, Miami 33145. 


BECOME Our Mail Order Distributor 
with $150 | investment. Free 
chure, Audit Controls, Box 
Emerson, NJ 07630. 

_ DISTRIBUTORS, JOBBERS, WHOLE- 
SALERS. New Products, Earning poten- 
tial unlimited. Byrd House, Box 5090- 
F12, Florence, SC 29502 


GOLD PLATING PAYS BIG MONEY! 


Start for under $20.00! FREE Details 
sc, Box 1087-PS, Manitou, CO 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 


(Refundable). Woodwins, Bridgewater, 
MA 02324. 
WAVE own business, Make more 


International, 
id, OR 97216. 


Box 16386-PS2, 


VINYL’S Where the money is! 
Professionally repair, refinish, recolor 
furniture, luggage, ‘car tops. Quick, 


easy. Two small $20 jobs a day earn 
you ` $1,004 month, Home: 
offices, restaurants, unlimited cı 
ers, Start earning after a few days 
practice, Sensational details Free, VIP, 
2036 Montrose, Chicago 60618. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, | 92-P 
Brighton 11th, Brooklyn, NY 11235. 


MAKE $200.00 + per evening as. 
sembling TV PROJECTORS, No inves 
ment necessary, FREE illustrated info 
mation shows you How. Macrocomv, 
Washington Crossing, PA 18977. 

SYNTHETIC Oil. Increases Fuel 
Economy! Engine Lifetime! Spare Time 
Business. (800) 448-4511, Extension 
iG Profits Manufacturing Garage 
Storage Cabinets. Huge Demand. 
Long's Cabinets. P.O. Box 864-S, 
Phoenix, OR 97535. | 

BIG PROFITS - with your own vend- 
ing business. Start at home, spare 
time, small ‘investment. Big demand 
assures profitability. American Cookie 
Machine Company." P.O. Box 345A. 
Flourtown, PA 19031. 

WHOLESALE OPPORTUNITY, over 
2500 products to choose from. Free 
catalog, J&S Merchandise Company. 9 
Oriole. Pontiac, MI 48053. 

$1,000 MONTHLY, homework. “Guar- 
anteed”, “Unicorn,” PS11. 1140 Chel- 
ton, Colorado Springs, CO 80910. 

HOME MAIL ORDER Business with- 
out experience or capital. Free details. 
AFG, 804-2170 Lincoln, Montreal 29. 
H3H 2N5. 

DISTRIBUTORS Wanted. New Food 
Product. Unlimited Income | Potential. 
Details “Free. Atlantic, TPS-11, Box 
1678, Florence, SC 29503. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 


$2,000 MONTHLY Possible Sellin 
Information By Mail’ Dilello, Box 109- 
B1, Harrison, NY 10528. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Sam; & Information: Postermatic- 
ce, RI 02914. 


MADE $40,000.00 Year by Maior- 
Helped others make money! Free 
Proof! Torrey, 
MI 48197. 


Box 318FF, Ypsilanti. 


Over 1,000 molds avai 
Lynnette." 6251R Mentor Park, 
itor, OH 44060. 


SELL Books By Mail. Complete deal- 
er set-up 25c, Midwest, Box 44R2-PS, 
Shawano, WI 54166. 


L Baby Ci s to New Mothers 
for Big Profits! Details 23e. Vols. PS, 
Ypsilanti, MI 48197. 


TEE Shirt Screen Print business. 
How to start and sources information. 
$5.00, Data Trend, 115 W, Front St., 


ARE $2,000.00 Monthly Spare 
Unique proven enterprise, No 
o capital to start, 
brochure, Kashbulider, Box 1132-PK, 

Indianapolis, IN 46225. 

$100,000 YEARLY Mail 
Method. Guaranteed! A., Tucker, 
Audubon, Detroit 
MAILORDER opportuni Start prof- 
ltablo homo business without experi- 
on ital. Write for free book. 
plus dotais, 
592, 


M 
PIANO Tuning quickly learned with 


Order 
4389 


home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA '9503 


HORSEPLAY! 
“Unlimited Income From 
Elias, Box 47-M, Brooklyn 11219. 


GUARANTEED WEEKLY Income of 
$178.00 ($35.60 Daily working one 
hour at homej. Guaranteed. 


NEW Luxury Car Without Cost! Free 
Details, Codex-B, Box 6073, Toledo, 
OH 43614. 


MAILORDER, sell books. FREE deal- 
ership, Martins 


CA 94537. 
RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Sparta, OH 


RUN SINGLE ADULT DANCES - 
Parties. $100,000 Yearly - Your City, 
Low start-up ‘costs, Complete training 
and back-up. Singles Network, Box 
3147, Tempe, AZ 85281. 


SCREEN Print T-Shirt 


Pi 
TELC): Tampa. PL 33623. 


$1500 MONTHLY. “Sparetime”. De- 
tails, Alltime, Box 25131-PS, Tamarac, 
FL 33320. 

$ THOUSANDS $ monthly possible! 
Unique, Proven, Complete moneymak- 
ing method! Koala-N5, Box 35114, 
Cleveland, OH 4413: 

R SELL REGISTERED 
BRED DOGS. Pian eliminates need for 
land, kennels. High profits. All breeds. 
Information, Cooperative Pet Market- 
ing Company, PS-11, 139 Beacon Hill, 


Coraopolis, PA 

FREE GIANT TELEVISION plans. 
Complete systems, screens, _ lenses, 
components. National. Suite S. 6301 
S.W. 18 St., Miami, FL 33155, 


184 | POPULAR SCIENCE 


IMPORT-Export opportunity. Profitable 
worldwide mailorder business from 
home without capital or travel abroad. 
We ship plan for no risk examination. 


Experience unnecessary, Free report. 
Mellinger, Dept. G269B. land 
Hills, CA 91367. 

TAKE Catalog Orders. We dropship 


2500 Best-selling specialty products, 
Lowest below-wholesale prices, Imme 
diate delivery. Spectacular home busi 
ness opportunity. Free Book. SMC. 
6061 De Soto Ave., Dept. 28-71 
Woodland Hills, CA 91365. 


PRINTING COURSES 
Businesses) - Offset $7/Silkscreen 
$4/Gold Stamping $3/(Outfits infor- 
mation included) - Catalog alone $1 
(Deductable) - Techtrades, 1627-BL 
Pontius, Los Angeles, CA 90025. 


for mailorder begin- 
Free report: Consultants 
1, 453 W256, NYC 10471. 


be a TAX CONSULTANT 


Income unlimited in tull or part time home busi- 
ness preparing tax returns in busy tax season, 
und monthly fees to $50 from busi- 
service. No bookkeeping experience 
We train you at home, help you start. 
Accredited Member NHSC. Free I 

Salesman will call. Vet Approved. 
Training School, Monsey, 1M3, 


(Great Home 


ny, Message in 
Minutes. Send for FREE DETAILS. 
BUMPER—MAGIC 

jox 22791 (LL) 

Tampa, Fla. 33622 


ELECTRONIC 
SSEMBLY BUSINESS 


Start home, spar knowles 
experience unnecessary. BIG DEMAND assembling 
electronic ices, Sales handled by 
professionals. Unusual business opportunity. 
FREE: Complete illustrated litarature 
BARTA, Box 248SK umm 
Walnut Creek, Calit. 94597 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 
‘Shoes full time or parttime to supplement 
your income. Enjoy the financial success 

and security you've always dreamed 
about. Millions of repeat customers. Earn 


higher commissions plus bonuses. No 
investment. Free selling and training kit 
to get you started. America's No. 1 
company in the direct selling shoe 
industry. Write | Margolis, 611 Knapp 
Centre, Brockton, Mass. 02401 


‘The more for the money shoe. 


PROFITS to 400% ._ Selling 
Books by Mail. Orchard, “Box 24BJ, 
Marengo. IL 60152. 

BORROW $25,000 interest-free! s > 
indefinitely! Anyone! Report: Exi 
ecutive- ES-11. Box 368. Buford. GA 
30518. 

WOODWORKERS - 


‘Start profitable 
business making unusual gifts. decora- 
Everything ex- 


MONEYMAKING 
OPPORTUNITIES 


‘$25,000.00 IN Your Spare Time. 
Home ' Manufacturing Business. Write 
Room MC-3- 

HL, 1512 Jarvis, Chicago, IL 60626. 


HOW To Make Money writing short 
paragraphs, Information free. Barrett, 
Dept, C86-V, 8 South Michigan, Chica- 
go 60603. 


LEARN Secrets of Repairing 

sunk Batteries, "Fabulous Pront 

Small investment. Apex Engineering, 
Bolsa Road. Atascadero, CA 


REAL ESTATE. 
Expert Advise on How and Where to 
Buy, How to Use Other People's 
Money, Booklet $1.75. Keith Marshall. 
Dept, SP, 17807 Mantana, Spring, TX 


FREE Whol Catalog! e 
Money Fast! Spare, full time, 1000 
Super Sellers. Novelties, gifts. imports, 
Johnson-Smith, J11. Clemens, Mi 


48043. 


MAKE MONEY at the Races. How to 
pick Winning Horses—$3,00. McCarty 
Enterprises, 605 Beach Court, Ft, 
Pierce, FL 33450. 

EXCELLENT MONEY WITH A 
CAMERA. For instructions send $5 00 
ddressed, stamped envelope 
to: Camera-Mania, Box 8514, Wichita, 


~ DARING Mailorder Mini-Course Pro- 
fit Bombshell, Proven, LG, Box 4147. 
Winter Park, FL 32793. 


MAKE Money Recycling Waste Silver, 
Rucker, 75 


Send $4.95 for details. 
West 71 St.. New York, NY 

FANTASTIC Mailorder Program ~- 
$600 weekly immediately, including 
thousands of below wholesale bargains 
with many free samples. Free Report. 
Worldwide PSl. Box 1022. Cobourg. 
Ontario K9A 4W5. 

EXCELLENT Profits selling ready. 
made information by mail. Free details. 
4528-AC West Charleston, Las 


GET RICHI! Secret law erases debts. 
Free report exposes millionaire'$$ se- 
crets, Blueprints, #511, 453 W256, 
NYC 10471 


LEARN WATCHMAKING at home. It's 
fascinating, profitable. Free informa- 
tion. Chicago School of Watchmaking. 
WLA, Fox River Grove, IL 60021 


TREE Learn dozens of easy to 
make money full or part time, Write 
for Free 5-Month subscription. Sales- 


man’s Opportunity Magazine, „Dept. 

151, 1460 Hancock Center, ‘Chicago 
62 EMPLOYMENT 
INFORMATION 

WORK Ove ‘Australia. Africa, 


South America. Europe, etc. Construc- 
tion, Sales, Engineers, Clerical, etc. 
$8,600 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment, Box 1011F, 
Boston, MA 02103. 


F Yourself. Get “Career Sur. 


vival.” $5.00, tax-deductible. From: 
‘World Executive,’ POB 135, Wheaton, 
IL 60187. 


HOUSTON’S growing economy pre- 
sents rewarding employment opportuni- 
ties and exciting social life. If inter- 


prosi 
envelope t 
P. 


UNEMPLOYED? 
Your Job? rts 
Obtain, And Hol 


With 
Helps 
Good Position in Job 
Market. Send $3.00. Scot Miller. 2825 


field Lane, Trevose. PA 19047. 

OVERSEAS . . . $15,000 - 
$50,000 +. Free Information!’ Employ- 
ment Box 29217-FK, Indianapolis, IN 
46229. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside. NY 11377. 


66 AGENTS WANTED 


FREE - Easy Ways to make money 
selling exciting new products - Full 
Spare time. Send name, 
months free ‘subscription. 
Opportunity Magazine, 1460 Hancock 
Center. Dept. 188, Chicago 60611. 


X$ FREE SHOES! 


RETAIL VALUE OVER $3( 


T'I show you how youl 
can earn free shoes or boots for yourself} 
PLUS up to $200 a month in extra in- 
come. Show friends and neighbors how] 
they can save $15 to $20 4 pair on 
high quality shoes or boots, Selling itt 
free. Write: Gordon King, Hanover Shoe, 
Ine. Dept. 2157, Hanover, Pa. 17331) 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


SELL blue ribbon Hertel Bible! Stal 
tling cover; full color 3-dimensid 
Nativity, Top commission, liberal bd 
nus. Sells itself! Liberal’ easy cred 
plan, No investment, Demonstrator fu} 
nished, Write for everythin Intern 
tional” Book. Dept, Box 
Wichita, KS 67201. 


71 ARTS & CRAFTS 


ARTS CATALOG 

Artist, Engines 
sman, Designer, and ` Craftsmı 
Enclose $1.00 to cover mailing. 


ceive FREE FINELINE PEN wi 
request! PLASTICI Inc., Box 5 
Warehouse Point, CT 06088. 


71A REPRODUCTION 


MOLDS 
900 RUBBER - fiberglass molds 
ornamental concrete. Catalog $2. 
Piyerete Mold, Elk Rapids, Mi 49829. 


72 EDUCATION & 


INSTRUCTION 
COLLEGE Degrees by Mall. B. 
M.A.. Ph.D, Free information’ wri 


American ‘International University, 1 
South Los Robles, Dept, CC/PS, Pa: 
dena, CA 91101. 


COLLEGIATE Research Papers. 
subjects, 10.250 on filo. Improve’ vd 
Send $1.00 today for 256-p 
catalog. Rapid ‘Delivery, Box 259 
QQ. Los Angeles, CA 90025, 
477-8226, 


EARN Extension Degrees ‘in Homos 
pathy, Radionics, Botanic Medicii 
Naturopathy, Philosophy, Psycholo} 
etc, School Founded 1961. 
$1.00. Airmailed. 
Brantridge Forest School. | Highfid 
Danehill, Sus sex, Ei England RH17 TEX, 


_ LEARN Dowsing, Radioni 
thesia and 


(Airmailed Established 
Years, Bruce Copen, Highfield, Dane! 
Sussex, England RH17 TEX. 


FREE Lifetime Ordination. 
Chaplain, Missionary Evangelist, Bi 
op. Box 744-PS, McKeesport, 
15134. 

LEARN Sewing Machine Repairil 
Men, Women, Lucrative profits, Gi 
lin ‘Correspondence School, Box 
Spencer, IA 51301. 


ELECTRONICS DEGREE by co: 
pondence. Free Brochure, Granthi 
2006 Stoner, Los Angel 


DEGREES, Thesis Method, Broch 
$1, North, Box 3388, Tulsa, OK 741 


LEARN Auctioneering. 
Reisch World Wide College of Aucti 
eering, Inc., Box 949, Mason City 3. 
50401. 

BARTENDING. E 
Free "Information. Bartend 
ng Institute, 3843-G San Fern} 
do Road, steal CA 91204. 


WE NING. Basic and 
vanced for, Major Processes — 
(Stick), TIG, Gas, Pipe 
fit ‘school. 


70-12-0064 
bulletin and course schedule. HOI 
SCHOOL OF WELDING TECHNOLO 
Box 78, Troy, OH 45373. 


MOTORCYCLE Repair Made E 


Details $1.00. Marco, 
Huntsville, Al 35805. ` oak 

LEARN WHILE ASLEEP! Astonisi 
New Method! Strange, Catalog F| 
Autosuggestion, Box 24-A, Oly! 
WA 98507. 

LEARN GUN Ri 
pront or Hobby. 30,000 Students s 
1946. Approved for Veterans. Mo! 
back ‘Trial Offer, No Salesman will 
25c brings details. Modern Gun Ri 
School. Dept PSC. 4225. N. Br 
Aven 


P.O, Box 5: 


COLLEGE DIPLOMAS 

WITHOUT Classes. Accredited deg 
by mail. Free details. ADMISSIG 
Northgate, Box 25195-E, Seattle, 
98125. 


FCC LICENSE. ist & 2nd Class WINEMAKERS — Beermakers. Free | 99 AfQDELS—SHIPS, MAGNIFIER - 4X Coated Triplet. 
Nit PREE. School Catalog and infor: | tai Box  SBO16-PS. adianapoli, IN > 313.00" Young. seit Glenwood, 
PRE. School Catalog and Infor- | tal, Box "PS, indianapolis, i : env 

fastion,. School, rep wili ERA call, | 46268 CARS, PLANES, ROCKETS | 327-20 60660. 
Write” CIE- Cleveland Institute of | | kewi ShU Maia iu DA Aaa 
A PS. WINEMAKERS BEERMAKERS EX. NEW! Ship Model kits. Doll House 
lectronics, Dept WPS-40, 1776 East | tRAORDINARY INFORMATIVE CATA- | Furniture kits, construction materials, | 106 PERSONAL 
= 2 LOG FREE. 350 Equipment. Ingredients plans, books, tools, 


NEVER FORGET! Memory book ex- | items Danenberger's, Box 276-S. New | fittings. 1978 illusi ge cata- A COMING Whirlwind to sweep this 
ins all. Only $4.00, Smith's, 144-E- | Berlin, IL 62670. log Free. James Bliss & Company, Dept. | earth! Free Information! Write: Harvest 
9. San Bernardino, CÀ 92404. PS, Route 128, Dedham, MA 02026. PS, Jefferson City, MO 65102. 


FREE ENCYCLOPEDIA WINEMAKING 


bl ji i PROFIT in inter harness vit 
prates, Obtain youre now from Lon- | imgredionta Wonok Ministries, Box | eltADinCOMTROE piurplanos, Hosts. | prepare now. Send. §20. G. Roy: 168 
n, gkneland. Commerce. Philosophy | $7498, Rochester. NY 14615. — | $3.00. Modelers’ Supply. Box 7185. | 13th St., Québec, Canada GIL 2K3. 
ubjects, Free prospectus (Airmail a g aneka Montgomery, AL 36109. {BECOME An Ordained Minister, Free 
E ble), Re trar, soe minist credent legs 
pioU Henmdame P liege, Registrar, | mustrate gaelog, of guepi. Sem | 94 FOR INVENTORS Tent to the Hte. Reverend 


Write: 
cr , England. MN __ 55412. Church of Gospel Ministry, 486-PS 
V 6XX, Englan Ca SER LOVERS. Dupre’ Extraordi- PATENT IT ECONOMICALLY! Free | Skyhill Court, Chula Vista, CA 92010. 


UNLOCK Yc future. Becor pro- details, N, Rainer. OY (newegg n, 
jessionsl Locksmith by, spare time | TATY., Professional |Home Richmond. Va" 23229. nausea INVESTIGATORS. Latest Electronic 
ome study, $13 in an hour possible. | pean Beers at Home, Unique Christmas FREE Catalog. Inventor's Book Naini, PL 33168 07 e iaat 


ll tools, equipment included, Facts | pean Reers 
e plete details., Free. Duane | Store, 517 Sinclair Bldg., Fort Worth, | ———— nn 
» Gend, name, Lockemithing Insti- | Imports Lid., Department PST, 508 | TX 76102. ADVANCED TITLES/DEGREES, Min. 


Canal Street. New York. NY 10013. —__~_________________ | isters, Honorary Doctorates, other Ser. 
NJ 0742: Senet Street. New York NY 10013... INVENTORS: If you have an inven- | vices’ available. Omnidenominational, 
School no cli 79 BUY IT WHOLESALE tion for sale or license, write for free | Free Details. Aquarian Church, 432-PS 


ation booklet explaining how we can help | PCH. Hermosa, CA 90254. 


ol, fee Ic(800) 621-8318 or ‘400,000 BARGAINS Below Whole- | you. Kessler Sales Corp., C-711 FI, 


rite: salo! Many Free! Liquidations , - >. | Fremont, OH 43420. NEW Luxury Car Without Cost! 
rite: American School, (Dept, BA | emiel Many Free; tiguidations jg | Fremont. OH 45420, _"__ | petalis. Codex E. Box 6073. Toledo, Of 
Samples Fre Details. “Worldwide Ba | _ PATENT LAWYER Serves Inventors | 43614. 
gainhunters, Box 730-B, Holland, Mi | by Mall. Box 405, Medfield, MA | ~snooT— Winning Pool - Patented 


49423. 92052. System, $3.00. TRIAC Corp., Midlo- 


di REPLACEMENT PARTS, service tools you can sell/license your | thian, VA 23113. 
Free revealing | for Chain Saws Small Engines. First (any kind.) Experienced FISH FOR TASHI Play 


ality Subst inventor explains. Details free. Write | $2,000,000.00 Lotteries! Cheaper Than 
BO SEPELE | Quality, substantial Bevings. ‘Free Cae Associate Inventors, 10600 Montwood. | Worms! Instructions, $1.00: Serendipi- 
number for dealer information. Repair Paso. TX 79935. A-E, Brooklyn NY 11236. _ 
Ci nversation 
95 INVENTORS WANTED Privately = Automatically. Leave Re- 
“IDEAS, Inventions, New Products | corder | Unattende teres ; 
cyc'e, Parts, Accessories, FRI needed by innovative manufacturers. | PS11, Elmwood Bivd., Wausau, WI 
LOG: Manufacturer's Supply, Box 157- | Marketing assistance available to indi E ai Sa a a 
PS3, Dorchester, WI 54425. __ | viduals, tinkerers, universities, compa- D career cours 80%. 
nies with feasible concepts, Write for | Bertel, Box 8095, Ft. Lauderdale, FL 
Kit-PS, 12th Floor, Arrott Building, | 33310. 
Pittsburgh, PA 1522 HORSEPLAYE! 


lion Chicago School of Watchmaking, 
'L. Fox River Grove. IL 60021, 


INSTANT MEMORY 


The new way to remember Phoenix, AZ 85014. f tort FARN to offer your Invention | win, Won, $300 atin 
A a ADVERTISING Gimda. eeghSt®” gera oain | ETN Bagge PSS: Port Washine- 
devised to acquire a perfect memory AGENCIES & SERVICES | fearaments., Messe, Seles Corpora OAMBLERS — Fro Win Lietine 
wine memorieatins, no word association, FREE Export Assistance, Tor malor: | 99 FOR SALE MISC. Cughbred, Harness, Dog Racing. Guar- 


der, agent, advertisers. Ratebook lead. 
ing’ newspapers, magazines $1.00. CI 
cago Advertising A; 


anteed! Research, Box 551PS-30, Min- 


Release your photographic memory. 
Nothing is forgotten! Learn “how” you 


‘SOLAR Space Heatear - $649.00, 
ney, 28-ES Jack- | unitized electronic controls and blower 


remember, “why" you forget. Discover a son, Chicago 60604. included, Install it yourself. For Infor- a DEGREES BY MAILI 
ind to instanth nee wo 1 | Bachelors, Masters, Ph.Ds, Free reveal- 
fecali everthing you see, ead, near,” | | 83 RUBBER STAMPS & Tent men 3898 Moline Si.. aurora, | IRE details, Counseling, Box 369-SP11, 


OFFICE SUPPLIES CO 80010. Dealer inquiries invited" | Tustin, CA 92680. 
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1121 Airborne Sales Government Surplus Catalog 

There are thousands of automotive, marine, aircraft, and indus- 
trial items for professional and hobbyist in this 92-page cata- 
log of government surplus. Save up to 90% on hard-to-obtain 
items. 50¢ 


1122 Ariens Lawn and Garden Tractors 

Sixteen-page brochure details eight models from eight-hp to 
new hydrostatic-drive 18-hp model. Describes all features and 
attachments. Free 


1123 Complete Guide to Kit Cars 

Super catalog of 160 pages of information on all the full-size 
sports-car kits you can build. Hundreds of photos, specs, dia- 
grams, and technical information. From Auto Logic. $5 


1124 Redwood Exterior Finishes 
Practical advice on exterior finishes 
of natural finishes, stains, and paint: 
on surface preparation, finishing techi 
From California Redwood. 20¢ 


1125 Camillus Knife Catalog 

Thirty-six-page catalog is full of information on pocket and 
hunting knives for outdoorsmen. Seventy photos and descrip- 
tions of Camillus’ most popular knives ... plus tips on dress- 
ing deer, birds, filleting fish, and much more. $1 


1126 Touring Canada 
Color brochure features 48 pages of detailed maps and trips 
available within Canada. Free 


1127 Planning to Insulate? 

Dow Chemical's pamphlets show different do-it-yourself appli- 
cations for Styrofoam-brand insulation. Installation tips for 
floors, interior walls, ceilings, and siding. Free 


1128 RV Equipment 

Firestone Industrial Products provides information about Ride- 
Rite Comfortaires—air-inflated rubber bellows that comple- 
ment an RV's standard suspension. Comfortaires adjust for 
Tay imbalanced loads to give a level, more consistent ride. 
ree 


1129 Mulching Mower 

Why spend time removing valuable fertilizer from your lawn? 
Catalog describes original Bolens mulching mowers that actual- 
ly recycle nitrogen from grass clippings. No bagging; no raking. 
Get all the facts and do yourself—and your lawn—a favor. 
ree 


1130 How to Create New Walls and Ceilings 

illustrated booklet shows hardware and construction details for 
remodeling with gypsum wallboard. Charts guide you in select- 
ing the right boards for your building needs. From Gold Bond 
Building Products. Free 


1131 Make Your Own Milled Lumber 

Colorful, richly illustrated brochure shows the easy way to 
make your own precision-milled lumber from logs and trees 
where they fall. From Granberg Industries. Free 


1132 Lawn and Garden Tractors 
Gravely's brochure pictures newest line of walking and riding 
tractors and attachments. Specs are included. Free 


detailed examination 
nswers your questions 
ues, and maintenance. 


information 


form will save you time and postage. 


1133 Outdoor Footwear 
The best-selling Herman styles in men's and womef's outdoor 
and work footwear are described in color booklet. Free 


1134 Honda Trail Bikes 

Full-color brochures for both the ATC 90/ATC 70 and the FL 
250 Honda Odyssey include close-up photographs and features, 
plus technical specifications. Free 


1135 Encyclopedia of Home Laundry 

192-page booklet contains comprehensive, up-to-date informa- 
tion on home laundry and related topics. Indexed alphabetically 
to help you find information quickly. From Maytag Co. 50¢ 


1136 Seagram's VO Server 

Seagram's offers a Swedish steel, hardwood-handle. pouring 
server for VO's 1.75-liter bottle—a definite holiday-gift possi- 
bility. An engraved nameplate (up to 20 letters) makes it truly 
personalized. For price and how to order, see ad on page 5. 


1137 CB Antenna Catal 

Catalog describes Hustler CB and monitor antennas, new 
Homing Pigeon indoor base antenna, new RV special antennas, 
and 37 others. From New-Tronics Corp. Free. 


1138 Medicines your Doctor Prescribes 

Twelve-page guide for consumers offers practical tips to ensure 
the safe and effective use of prescription drugs. From Pharma- 
ceutical Mfrs. Assn. Free 


1139 Decorate with Woodstrip 

Woodstrip family of real-wood decorator veneers in western 
red cedar or California redwood with unique ‘'flipstrip" 
feature—rough-sawn on one side, smooth-sanded on the 
other—is described in brochure from Pope & Talbot. Free 


1140 Wood-burning Fireplace 
Colorful eight-page brochure features Preway's wood-burning, 
freestanding, built-in, and energy-efficient Energy Mizer fire- 
places. Gives dimensional drawings, chimney information, plus 
installation photos and instructions. Free 


1141 How To Save Your Car 

Purolator's pamphlet describes how car owners can save their 
car and money by changing their own oil, and gasoline 
filters. Illustrations provide tips and instructions. Free 


1142 Automotive Power Tools 

Rockwell's 60-page 1978 catalog of automotive power tools 
covers the complete line of portable, electric, and air tools, as 
well as stationary power tools and power-tool accessories. 50¢ 


1143 Megamix Concrete Patcher/Coater 

This versatile product seals, fills, coats, and resurfaces 
concrete and masonry. It protects and resurfaces concrete 
walks and driveways, even when deeply eroded. Twelve-page 
booklet details typical projects. From Sakrete. 25¢ 


1144 Velcro Marine Products 

Boat-owner’s buying guide for Velcro marine hook-and-loop 
fasteners illustrates gear hold-ups, cinch straps, curtain kits, 
fender straps, screen kits, and more. All items are good for 
organizing your boat with products that are tough, flexible, 
waterproof, rustproof, and reliable. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
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Talk space. Talk features. Talk whatever pleases you. 


But when it comes to ride, feeling is believing. 
Test drive the 1 1979 ? Oldsmobile Custom Cruiser. 


en, 
FAMY 


DOZEN. | 


ai Sry 


When you buy a station wagon, 
you expect plenty of room for 
your family and your cargo. And 
you get it— the Olds Custom 
Cruiser is a hard-working wagon 
But take a test drive, and you'll 
know you're getting more than 
just another wagon. 

You'll get a ride so smooth you 
just might think you're riding in a 
big, comfortable sedan. 

If the ride seems particularly 


quiet, it might be because of the 
special sound insulation in the 
doors and cargo area, and the 
thick carpet on the floor. And 
you'll see luxury touches you'd 
expect to find in a full-size Olds- 
mobile. (You can even choose rich 


velour upholstery at no extra cost, 


if you wish.) 

Custom Cruiser is also the only 
full-size wagon in the world to 
offer the choice of 5.7 litre gas- 


oline or diesel V8s. Test drive a 
Custom Cruiser at your Olds 
dealer's soon, and discover that 
great Olds feeling, wagon style. |, 


Chili th Le 
Custom Cruiser 


Have one built for you. 


The man. The cigarette. Thi for 
themselves. 
Ordinary cigarettes just dol fave what. 
Camel Filters has. — pe 
Its blend of Turkish and Domestic toba 
gives him what he smokes for. 

Pleasure. Satisfaction. 

A Camel Filters Maneunderstands porte 
best times are often the Be ad x 


